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THE Western Union surplus has a fine healthy look 
about it, being over six million dollars. But it doth not 
yet appear how much of that sum is in hard, cold cash, 
available for dividends and the purchase of Christmas 
presents, 





Mr. GOULD says there is no desire on the part of the 
Western Union Company to come to terms with the Balti- 
more & Ohio Company, and Mr. Garrett says he knows of 
no intention to make any sort of combination. Meantime 
the air is full of ‘* pool” talk and—the rates are cut again. 





THE uses of carbon in electrical applications are so im- 
portant that the discovery of a new and practically inex- 
haustible source of pure carbon is of interest, It is 





claimed that carbonized sea-weed possesses all the requi- 
sites of purity and ease of working necessary to a varied 
application. Note is made of this in another column, 
It is but natural to suppose that this plant would contain 
some sea-salts in iis ash, but these may perhaps be gotten 
rid of by being dissolved out of the mass. 





Mr. A, RECKENZAUN is contributing to the London Elec- 
trical Review some of his practical notes on secondary 
batteries. We reproduce a portion in this issue. As Mr. 
Reckenzaun puts it after a prolonged experience of his 
own: ‘‘ There are numerous instances where the advan- 
tages of storage batteries outweigh the evil of waste en- 
tirely, where they come in not only as a great convenience 
but with absolute economy.” As evidence of the re- 
habilitation of the secondary battery in England, he men- 
tions that two or three of the leading manufacturers of 
them there—to say nothing of the smaller firms—have 
solid $300,000 worth in the last twelve months, the sum 
representing about 1,000 tons of cells. 





THERE is nothing which evokes more successfully the 
latent resources of inventors than a war, whether the lat- 
ter be waged between two nations or between a telephone 
company and its subscribers. The most recent telephone 
war, that in Rochester, has brought out a ‘‘make and 
break” transmitter, which is said to operate effi- 
ciently, and in one form of which the curious property 
of the expansion of iron under the influence of the cur- 
rent is made use of. While this action probably takes 
place in the instrument described in another column, its 
effective power seems to us to be small in comparison with 
the primary motion produced by the impinging of the 
sound waves. Still the idea is ingenious, and might perhaps 
be employed in other ways to produce a rapid ‘ break.’ 
Perhaps the Bell Company is of opinion that those other 
ways afford it the most hopeful career of usefulness at 
present. 





THE description of a new locomotive headlight calls at- 
tention to a curious fact which, if it should prove true, 
may have an important bearing on the arc light industry. 
According to the inventor, it would seem that a negative 
electrode of copper can be safely employed instead of the 
usual carbon in an arc lamp. The use of metallic elec- 
trodes has been largely experimented with, and though 
the action noted, viz., the deposition of the carbon, has 
also been observed, the results obtained have not, thus far, 
warranted the use of metallic “ points.” The inventor 
claims, however, that by the use of a short arc, with low 
E, M. F. and large current, he succeeds in preventing the 
fusing of the metal, which is shielded by the tip of de- 
posited carbon. The question of an indestructible eléc- 
trode for arc lamps is one that is well worthy of study, 
for, as is well known, the cost of carbons and renewing 
them is one of the principal items of expense in arc light- 
ing. 





TROUBLE between the Stock Exchange and the bucket 
shops is unending. Our columns give a full account this 
week of the last row, which takes the shape of a triangular 
or quadrangular duel, in which Stock Exchange authorities, 


99 | the ‘‘ ticker” companies, and the bucket shops are con- 


cerned. The mystery that agitates all Wall street is the 
ease with which the unlicensed practitioners obtain their 
quotations, in one instance no fewer than fifty-four of the 
shops being supplied from one distributing house, It is 
alleged that the Commercial Cable Company, in collusion 
with the Baltimore & Ohio Company,is the offender in this 
glaring case, but the Commercial Company denies the 
allegation, flouts the allegator, accuses the Gold & Stock 
Company of being the guilty party, and offers $500 as a 
reward to any one who will find out how the quotations 
are obtained. There should not be so very much difficulty 
in winning that money, and we are not surprised to hear 
that a number of operators and linemen are bent on getting 
it. It is not outside the bounds of probability that some- 
body may be reading off the quotations by induction, 
through the telephone lines, but we fancy the service is a 
trifle more direct and easy than that. 





NOTWITHSTANDING the unqualified success scored by elec- 


vill tric traction at the Antwerp Exhibition in 1885, the same 


system, that of M. Julien, was again entered for compe- 
tition at Paris this year. In submitting his system to a 
second ordeal, M. Julien’s purpose was, we understand, to 
confirm, if possible, the results previously arrived at, and, 
as he expected, they were even better than the first. This 
is not to be wondered at. At the time of the publication 
of the Antwerp report, we remarked that the conditions of 
generating the current were quite unfavorable for high 
economy. What makes the present test all the more wor- 
thy of noté is the undoubted eminence and integrity of 
the jury, which includes some of. the most prominent elec- 
tricians in France, and for that matter in the world. 
Among them are some who have from the beginning been 
the pronounced enemies of the storage battery. This 
fact, combined with the instances which are multiplying 
daily, must lead to the conviction that the storage battery 
has now arrived at its stage of usefulness. When such 
batteries have successfully withstood months of service on 
tramcars, according to authentic records, and when their 
life is being guaranteed for two years by responsible firms, 





the day for doubt seems to be passed. We are as yet 
somewhat behind in the employment of accumulators, as 


‘in. England several hundred tons of battery plates, as 


stated in another note, were sold during the last year. 
These have mostly gone into use in private lighting plants 
where they are charged during the day time, so as to fur- 
nish current at night. But recert indications are that the 
secondary battery will soon enter upon a career of useful- 
ness inthis country as well. 





WE publish in this issue the notice of the Executive 
Committee of the National Electric Light Association 
with regard to the Philadelphia meeting of February 
next. The indications are that the meeting will bea 
highly successful one, but there is plenty of work to be 
done in the matter of preliminary arrangement, The 
companies that are in arrears for dues can strengthen the 
Association very much by paying up promptly, and 
the local companies still unenrolled in membership 
cannot do better than join the ranks. The 
pubhe proceedings on each occasion are extremely 
helpful and more than repay for attendance, 
while points innumerable and of lasting value to the man 
practically engaged in lighting can be gathered quietly in 
the hours out of session. Our personal observation has 
been that each meeting has been the means of giving the 
electric lighting industry a higher standing and greater 
influence locally and through the country. The earnest- 
ness of the speakers, the energy of the inventors with 
their novelties, the imposing statistics of the young 
but giant development, create a favorable impression, 
and -show to all that the industry is at the furthest 
remove from a speculative basis, and is prospering as a 
solid, lasting business. These conventions not only show 
capital the fields that are already occupied, and therefore 
may well be let alone, but indicate to it the many new 
arenas in which it still can find profitable investment. 
They foster exchange of ideas and of experience, and give 
to each individual company a strength, influence and im- 
portance it could not enjoy standing alone. To belong to 
the Association is a privilege every electric lighting man 
should prize. 





THE horse as motive power for conveyance between 
places widely apart long ago gave way tothe steam loco- 
motive, and it now is on the eve of retiring from street 
car service to make room for electric motors. Electricians 
have ceased to discuss the feasibility of using motors in 
street car tractiun, and the discussion has narrowed itself 
down to expense and various mechanical details. Every 
week brings tidings of some new road or the continued 
successful operation of others whose names are familiar. 
Thus on one page in to-day’s issue we _ illustrate 
two roads—that at Blackpool, England, and that at 
Scranton, Pa. The former, started as a road with under- 
ground conductors, and presenting several new features 
and difficulties, has just paid 5 per cent. on its first year’s 
work, carrying over a good balance, while it appears to 
have given satisfaction to all concerned. The Scranton 
road, just started, is using overhead conductors, and each 
of the cars is running 100 miles a day. The question, as 
we have said, resolves itself almost everywhere into one 
of cost. From all the information that can be gleaned on 
this point, the showing is remarkably favorable to 
electricity, which from its flexibility is suited to all 
the conditions of the special work. It appears that 
where the cable has come into competitive test with horses 
in Jarge cities, that is, where each car must have from 
four to six teams, it has reduced expense for motive 
power about one-half. But it also appears very clearly 
that the average return of power with the cable system is 
only about 25 per cent., and this does not tell the whole 
story, for no matter how light the patronage of a road 
may be through stress of weather and other causes, the 
big cable taking so much of the power must still 
be pulled everlastingly around its noisy course, On 
the other hand, with electricity there is no mo- 
tor system worth speaking of that will not 
give its return of from 50 to 60 percent. of the power 
generated, and its return is at all times proportionate—so 
much work done, so much coal burned. The showing 
for small roads, especially where they can derive power 
from an electric light station already existing, is equally 
favorable, and on them an immense reduction is made— 
as at Baltimore for instance, where, with doubled speed, 
the cost has been cut down from $6.50 per car per day to 
$4; or at Detroit, where 5,500 passengers have been carried 
at a consumption of about 30 cents worth of screenings, 
or at Scranton where power for two heavy cars running 
each 100 miles daily is obtained, at retail, for 
$9 a full day. It is early yet Sto begin to col- 
lect statistics on this subject, and it is hardly fair 
to expect street railway men to tell how much it 
actually costs them to operate their roads ; but the nearer 
we get to the facts and the more closely the disadvantages 
and inconveniences of old methods are studied, the greater 
become by comparison and intrinsically the merits of 
electric motors. The figures and details furnished in a 
paper appearing in our columns this week may serve, as 
far as they go, to direct attention to the present bearings 
on the subject, and to explain the confidence with which 
practical electricians are addressing themselves to the 
work, 
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REVIEWS OF NEW BOOKS. 





By F. W. 
ndon: 
Size, 74 < 


PRACTICAL DYNAMO BUILDING FOR AMATEURS. 
Walker, M. E. With numerous illustrations. 
lliffe & Son. New York: E. & F. N. Spon. 
5in. 63 pp. Price, 80 cents. 

This neat and handy little work will be found very use- 
ful by those who as students combine electrical tastes with 
mechanical skill, and like to construct as far as possible 
their own apparatus. There should be no difficulty with 
the use of the hints here given in building a dynamo that 
would run either lights or motors. It is pointed out how, 
with different windings, the same machine will give vary- 
ing values in current and electromotive force. Generally, 
of course, as dynamos are now so cheap, we most of us 
prefer to buy them, but the mere building of such a ma- 
chine would give its constructor a great many new and 
pregnant ideas on the subject of electricity. 

Besides its practical instructions as to dynamos, the 
book contains some additional and useful information, in 
brief form, regarding secondary batteries, electroplating, 
electric lighting, leads and motive power. The author 
makes under the last head an interesting note as to wind 
power. He states that a year ago he saw a windmill driv- 
ing a shunt-wound dynamo used for charging accumula- 
tors. An automatic cut-out was interposed to prevent the 
discharge of the cells through the machine during fluctua- 
tions of the wind current. There were twelve or four- 
teen sails with a diameter of about 7 feet, and he believes 
that the power developed upon the countershaft was 1} 
h. p. with a moderate breeze. Many of our readers could 
try such a plant. Some of them in the far West might 
even verify an old Shakespearian quotation by getting 
good out of a cyclone. Or if there is a fair water 
supply handy, as often happens to be the case, it can 
be cheaply utilized for running a machine and accumula- 
tors, 

EIGHTH ANNUAL MEETING OF THE NATIONAL TELEPHONE 
EXCHANGE ASSOCIATION. 9in. X 54in. Pp. 161. 

This volume of transactions, published by the Secretary 
of the Association, Gen. C. H. Barney, makes its appear- 
ance with praiseworthy promptitude. It contains a full 
report of the St. Louis meeting of September last, and 
therefore embraces a wide range of telephonic topics. 
The statistics strike us as particularly useful, and we may 
also mention again as deserving thoughtful consideration 
the discussion on long lines and tolls, and Mr. Lockwood’s 
paper on lightning arresters. The talks on legislation and 
subways are also good and timely reading. 


FRICTIONAL ELECTRICITY. By Thomas P. Treglohan. 
London: Longmans, Green & Co. 1886. 135 pp., 6% x 
44in. Paper cover. Price, 80 cents. 


This little volume has been prepared as an elementary 
treatise on the subject, and its arrangement is such that it 
may be used with equal profit by both the student and by 
the teacher ; by the former as a text-book, and by the lat- 
ter as a guide to the manner in which the subject may best 
be presented before the class. For each of these purposes, 
the manner in which to make experiments to illustrate 
the theories and facts of the text, is added at the proper 
places. 

MAGNETISM AND ELEctTRICITy. By H. C, Tarn. London : 
W. & R. Chambers, 188 pp., ($ X 44 in. Cloth. Price, 
50 cents, 

While this book has confessedly ‘been written to make 
clear to the beginner all that is necessary for him to know 
in order to pass the elementary examination of the Science 
and Art Department, it is by no means a book giving 
merely facts for *‘ cram,” without logical order and con- 
nection. On the contrary, the subject is treated sequen- 
tially, andis presented in a most interesting and instructive 
style. 
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A New Source of Carbon. 





The carbon employed for electrical purposes is mostly 
obtained from the hard deposits formed in the retorts of 
gas works, from coke and from natural gas ; but while at- 
tempts have been made to employ the ordinary vegetable 
¢eharcoal for electrical purposes, the mineral impurities in 
the latter have greatly restricted its use. In order to 
avoid the expense of grinding and manipulation of the 
gas retort carbon, Mr. Edgar Shaw, of Lynn, Mass., has 
made experiments, and claims to have discovered that 
by carbonizing any of the various species of marine alge, 
commonly called ‘‘sea weed,” a carbon product is ob- 
tained in the form of soft masses, which are capable of 
being readily ground or pulverized, and are free from all 
mineral impurities. Carbon derived from this source Mr. 
Shaw finds by experiment to be more suitable, especially 
for electrical uses, than any other carbon, while at the 
same time it is inexpensive to produce by reason of the 
vast abundance and trifling cost of the raw material and 
the simplicity of the treatment required to fit it for use. 

In order to obtain the carbon, the alge, or sea weed, is 
thoroughly washed by subjecting it to the action of hot 
water or steam. The material is dried, and is then car- 
honized by being placed in closed retorts and subjected to 
a high temperature for a considerable time in the usual 
manner. The resulting product is then treated with dilute 
acid and dried. It is then a perfectly pure form of car- 
bon in soft masses or lumps, which may be easily crushed 
between the fingers, and after being ground can be man- 


ufactured into the various articles for which carbon is 
employed. 





<-> ———_- — 
On the Predetermination of the Characteristics of 
Dynamos.* 





BY GISBERT KAPP. 
(Coneluded.) 

Whether true or not, the fact of practical importance is 
that we can, by the use of a tangent function determine 
the increase of magnetic resistance at various stages of 
saturation in such a way as to accord with experiment, 
and that therefore the same formulz can be used for the 
construction of characteristics of new machines. The only 
data (besides those taken from the drawing) which we 
require to know are: 

1st. Z,, the maximum number of lines which can with 
an unlimited magnetizing power be forced through the 
armature core. 

2d. Z,, the maximum number of lines which can be 
similarly forced through the magnet core. 

These are figures which depend on the dimensions of the 
cores and the quality of the iron, andif we could rely upon 
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Figs. 2 AND 38. Ampeére turns 


obtaining always the same iron, a few experiments made 
once for all would suffice for all future machines. Let the 
degree of saturation in armature and magnet be denoted 
respectively by 6, and 6,, so that 


z 
6,=-—' 
—s 

Zs 
6 =; 

22 


then the actual resistance in the armature core is obtained 
by multiplying the initial resistance by 





s 6; 
and similarly for the field-magnet. 

From numerous experiments made with my own ma- 
chines, and from data kindly supplied by some other dy- 
namo makers, I am enabled to give the following average 
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figures for the density of saturation to be taken as a basis 
when using my formule : ¢ 





14 16000 16 


Ampére turns. 


Lines per 
square inch. 
Armatures—charcoal iron wire well annealed............ 25 
“ * disc ROTTS Pee Hs a) Fda bs 22 
Field magnets—hammered scrap Witad need een dow dve 18 


The superiority of wire over discs is possibly due to bet- 
ter annealing, but probably to the fact that in wire cores 
the lines run mostly in the direction of the fibres, while 
in disc cores they run as often across the fibre as with it. 
The inferiority of field magnet iron as compared to arma- 
ture iron is probably due to the difficulty of thoroughly 
annealing large masses. I have no records of experiments 
made with machines having field-magnets composed of 
thin lamine. Perhaps some of the members present can 
give their experience on this very important point. It will 
be noticed that the figures bere given, although by no 
means the highest which can be obtained witi exception- 
ally good iron, are considerably higher than the maxi- 
mum induction obtained by the important experiments 
made independently by Rowland, Bosanquet and Hopkin-. 
son. 

The only explanation which suggests itself to me is that 
the samples experimented on by those scientists were 
not so good as the usual commercial iron now obtainable 
for dynamos. Suppose, then, that we know the quality of 
our iron and its density of saturation. This gives us the 
values of Z, and Z,. "We now proceed as follows: We 
assume a certain number of useful lines (z,), and calculate 
the corresponding density (6,) in the armature core, The 


i 
corresponding value of the function tang. (3 6:] ‘4 6, 








*A “paper read before the Society of Telegraph Engineers ‘and 
Electricians. 


(taken from a table prepared beforehand) is then multi- 
plied with the initial resistance of the armature core (RF a), 
and added to the air resistance. The sum is multiplied 
with z,, and thus we obtain p,, the quantity which above 
was called the magnetic pressure between the pole-pieces. 
The leakage of lines takes place under this pressure, and 
to obtain the exact number of the waste-lines we must 
know the resistance of the space surrounding the 
machine. This resistance cannot be calculated in 
the same manner as_ that of the air space—so much 
depends on the configuration of the magnets on neigh- 
boring portions of the iron  bed-plate, bearings, 
etc.; but ‘from the character of the _ resistance 
of a non-magnetic medium it is evident that for similar 
types of dynamos the value of p is inversely proportional 
to the linear dimensions of the machine. Thus this re- 
sistance can be found by dividing a constant by the dia- 
meter of the armature. An experiment made once for all 
is sufficient to determine this constant for all sizes of a 


given type. Knowing p, we find the waste field s = Pr; 
p 


and the total number of lines created 2, = z,-+ 5. The 
ratio of z, to Z, gives us the density in the magnet 6,, and 
by again referring to the table we find the corresponding 


n 4 
value of the function, tang. (3%) | 5% with which 


the initial magnet resistance must be multiplied in order 
to obtain the actual resistance at that particular density. 
The product of this actual resistance with z, gives the 
exciting power (p,) necessary for the field magnet alone, 
and the sum of p and pzis the total exciting power (P) 
necessary to produce z, useful lines.- In this way we 
proceed to calculate P for various values of 2;, 
and, plotting the results in a curve, we obtain 
the characteristic of magnetization, by the aid of which 
all the working conditions of the dynamo can be found. 
When determining the E. M. F. of the armature while a 
current is passing through it, account must be taken of 
self-induction, which has the effect of apparently lowering 
the characteristic. As this action does, however, concern 
more particularly the armature, and not the field magnet, 
it does not belong to the subject of the present paper. To 
show the degree of approximation in calculating the ex- 
citing power in the manner above described, Figs. 
2, 3 and 4 have been prepared. These diagrams 
‘contain the calculated curves for three different 
dynamos, while the points indicated by little cir- 
cles are values obtained in actual test of these 
machines, The lower curve in Fig. 2 is the predetermined 
characteristic of one of my own dynamos. It shows the 
number of useful lines passing through the whole arma- 
ture as a function of the exciting power. The upper curve 
shows the total number of lines created. The ordinates 
between the two curves represent, therefore, loss by leak- 
age. In order to enable anybody to check the correctness 
of these and other curves, the data on which they have 
been obtained are given in the table below. The experi- 
mental points shown by little circles have for this dynamo 
the following values : 


S, ss Fis 
P = 8,800 


1,330 
8,600 


1,490 
10,800 


1,705 
18,600 
By the courtesy of Messrs. Paterson & Cooper and 
Messrs. Crompton & Co. I have been able to test these 
formule on their machines, and the result is given in Figs. 
3and 4 respectively. The curves shown in full lines are 
predetermined characteristics showing the number of use- 
ful lines flowing through one-half of the armature. (These 
machines, ‘‘ Phoenix” and ‘‘ Crompton,” are of the double 
magnet type.) The experimental points in Fig. 3, which 
were kindly supplied to me by Mr. Esson have the follow- 
ing values: 7 


207.5 594 792 910 1,030 1,070 1,130 
= 1,604 38,840 5,660 6,900 9,620 11,240 12,100 


For purposes of comparison, a curve obtained by 
Frélich’s formula has been added. This dotted curve 
shows values of 

ay 

_ 
obtained by using the function 

P 

a+ PP 

where @ and / areconstants which can be determined if 
two points of the actual characteristic are known. By 
choosing these two points near to each other a fair degree 
of approximation between the actual characteristic and 
Froélich’s curve can be obtained, but only on that portion 
of the curve which lies between the points. Beyond it, 
on either side, the divergence is considerable. If one of 
the points is at P = a(which would give, according to 
Frélich’s new notation, the value of S as the reciprocal of 
the maximum magnetization), the curve ought to be 
available from the chosen finite point up to satura- 
tion. In the diagram the finite point has been 
chosen at A, where P = 5,500, or about half the 
maximum exciting power which would be commercially 
profitable with this machine, since a larger power than 
11,000 ampére turns would not produce any material in- 
crease of E.M.F. From the tendency of the characteristic, 


saturation has been assumed at 3 = 1,150. This gives 7 








+ These figures are not to be taken as generally applicable, but 
simply as averages of the usual qualities of iron now obtainable. 


= yxy and a = 2,32, The dotted curve is found by using 


*, 
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these values, and shows a considerable deviation from the 
points determined by experiment. By choosing the finite 
point A higher up the actual characteristic, a somewhat 
better accord between the latter and Frélich’s curve could 
be obtained, but at the same time the range over which 
that curve can be used would be shortened. 
As regards the curve of the Crompton machine (Fig. 4), 





Messrs. Crompton & Co. employed bar iron for their field- 
magnets, not, however, with the idea of avoiding Foucault 
currents, which in a properly-built machine were negli- 
gible in the field, but simply from the facility of construc- 
tion which the use of bar iron afforded. 

Mr Zsson said it would be useful to have data as to the 
comparative advantage of armatures having cores com- 























THE VAN DEPOELE ELECTRIC RAILWAY, SCRANTON, PA. 


the experimental points were kindly supplied to me by 
Mr. Swinburne, and have the following values : 
zy 


—-= WF 112 151 164 197 228 221 240 246 255 258 
u 
{ 3,300 ) 
P= 1,400 and ( 5,300 5,700 7,700 8,820 9,050 10,420 11,300 12,900 14,060 
3,800 J 


The curves were formed by using the following data : 
Table of Constants for the Three Dynamos Investigated. 


Fig ° vA Zz Ra Ra Rr p 
2 2,200 2,200 3.7 0.40 1.18 30 
3 1,200 1,940 4.7 0.57 0.925 18 
4 300 460 2.8 1.00 2.77 47 


In the discussion which followed the reading of the 
paper Mr. Mordey inquired whether the magnetic effect of 
the current in the coils of the armature ought not to be 
taken into consideration in determining the magnetic 
resistance of the armature core. The current tended toa 
certain extent to polarize the core in a reverse direction to 
that of the field-magnets, hence an apparent reduction of 
magnetic resistance might be expected to ensue. Thus 
another reason existed for making the cross section of the 
field-magnets greater than that of the iron in the core, in 
addition to that pointed out by Mr. Kapp. 

Mr. Fricker inquired whether the specification of the 
magnetic induction of a given current in a coil ought not 
to be expressed in ‘‘ ampére feet” rather than by ** ampére 
turns.” 

Mr. Crompton said that while it remained a regrettable 
circumstance that mere practical experience was being 
gained in other countries, yet he felt proud of the fact 
that it was in England the fundamental work both in 
theory and in practice had been accomplished—a work 
which rendered it possible for others to obtain advantages 
which for the present were denied themselves, Mr. Cromp- 
ton then referred tou M. Deprez, and with reference to his 
recent claim to have originated the short, thick, field- 
magnet, said that he was confident that this claim could 
not be substantiated. Neitherdid he think that M. De 
prez had in reality been the first to use the ‘‘ character- 
istic curve,” of which Dr. Hopkinson was undoubtedly 
the originator. Mr, Crompton thought that the progress 
which had been made in the construction of dynamos 
during the last four years could only be considered highly 
satisfactory, in the light of the fact that during that 
period the cost of manufacture had been reduced to little 
more than one-fourth for machines of the same output. 

Mr. Alexander Siemens pointed out the desirability of 
not running dynamos up to their maximum capacity. A 
factor of safety was always taken in other machinery, and 
a similar rule should be observed in regard to dynamos. 

Mr. Swinburne said that the principal difficulty in the 
application of the formule, both of Mr. Kapp and of Dr. 
Hopkinson, arose from the necessity of determining the 
relative magnetic resistance of the air, which was by no 
means an easy matter. Mr. Swinburne then’ pointed out 
further reasons for believing that Prof. Rowland’s for- 
mula of magnetic induction was inaccurate. If it had 
been true it would have been impossible to build a self-ex- 
citing shunt wound machine. Mr. Kapp had said that 
machines with too little iron conld not be compounded, 
On the contrary, a machine with its field section little 
more than its armature section is very easy to compound. 


























posed of discs and of wire, other things being equal. Refer- 
ing to the necessity for making the cross section of the 
field-magnets greater than that of the armature cores, he 
would also like to inquire what should be the exact ratio 
between these quantities. Great divergence existed among 
different makers in this respect. In the Mather and Platt 
machines and in the earlicr Phoenix machine the cross-sec- 
ional area of armature core is to that of the field-magnets 
as2to3; in Messrs. Crompton’s machines and in Mr. 
Kapp’s the ratio is 1 to 2; in Goolden and Trotter’s and 
some others it is as high as1to1. There must, however, 
be some point of maximum economy. He had recently 
made an experiment in which, by doubling the quantity of 


12 miles an hour is attained, and the motion of the car is 
very smooth and easy. We give onthis page a view of 
one of the cars on the track. Each of the cars is now run- 


ning over 100 miles daily. 
we oem CO 


The Next Meeting of the National Electric Light 
Association. 








We are in receipt of the following from Mr. A. J. De 
Camp, the chairman of the executive committee of the 
association : 

Extensive preparations are now being made for the en- 
tertainment of the members of the National Electric Light 
Association which meets in Philadelphia in February. 

The date and place will be determined by the executive 
committee, which meets in Philadelphia at the Hotel La- 
fayette, Dec. 21, at 3 o’clock P. M. 

Tt is designed to make the meeting in February the most 
interesting yet held by the association. It is unfortunate, 
however, that out of the two hundred companies repre- 
sented in the association, eighty-five are in arrears for dues 
for the year 1886. Duplicate bills are now being sent to 
delinquent members and it is hoped the officers of the 
association will not be embarrassed for the want of funds, 

The Executive Committee hope to effect an arrange- 
ment with the Hotel Lafayette—the most popular and 
centrally located hotel in Philadelphia—for entertaining 


the members in February. 


The Julien Car at the Paris Exhibition. 


We have already made mention of the fact that a tram- 
car on the Julien storage system has been in operation at 
the Exhibition of the Palais de l’Industrie, at Paris, where 
it ran from July 1, the opening of the exhibition, to its 
close on November 30. During that time the car was sub- 
jected to a continued test by a committee consisting of the 
following well-known gentlemen : H. Fontaine, M. Lemon- 
nier, E. Hospitalier, D. Napoli, M. Monnier, M. Jarriant, 
G. Trouvé, H. Vivarez, J. Carpentier. 

A cablegram from Paris now announces that the jury 
has awarded M. Julien two diplomas of honor; one for the 
accumulators, and the other for his system of traction. 

The results obtained by the committee were even more 
favorable than those arrived at in the tests made at the 
Antwerp Exhibition. It was for the purpose of confirm- 
ing the results arrived at in the former instance that M. 
Julien entered his cars for test at Paris. 

>-- > +o 


The Blackpool Electric Railway. 








This road, which was the first in England constructed 
on the conduit system and operated by it for commer- 
cial purposes, attracts attention not only cn account of its 
mechanical features, but also from its financial success, 
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VIEW OF MOTOR AND TRACK, BLACKPOOL, ENG., ELECTRIC RAILWAY. 


iron in the armature, the number of lines passing through 
it had been increased 90 per cent. Since chen he had been 
reducing the relative section of the field-magnets with 
advantage. The present practice in the Phoenix machine 
was to employ the ratio 3 to 4, but he could not say 
whether they should not still further increase the ratio. 
e000 
The Scranton Electric Railway. 

In our last issue we gave an account at some length of 
the opening of the new Van Depoele electric railway at 
Scranton, Pa. The road started under the most unfavor- 
able conditions, there being as much as six inches of snow, 
ice and slush on many parts of the track, but it appears to 





With regard to lamiuated field-magnets, it was true that 


be giving great satisfaction to all concerned, A speed of 


The main features of the car and road-way have already 
been described in THE ELECTRICAL WORLD, but the sec- 
tional perspective given by our esteemed contemporary 
La Nature shows the arrangement as a whole so admira- 
bly that we reproduce it for the benefit of our readers. 
The manner of suspension of the motor from the car 
and the method of making contact are shown so clearly 
that no further explanation is necessary. 

It is interesting to note that the result of one year’s 
operation has justified the declaration of a five per cent. 
dividend. The total working expenses were $16,500, and 
the total revenue $25,500, leaving a balance of $9,000. Of 
this amount, $5,000 was declared as a dividend on $100,- 
000, the capital of the company, and the remainder car- 
ried to the reserve fund and balance account. 
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Practical Notes Concerning the Construction, Use 
and Management of Storage Batteries. 





BY A. RECKENZAUN, 


There are at the present moment indications which tend 
to give one the idea that the manufacture of storage bat- 
teries is fast developing into a greut industry, and if the 
existing rate of advance is maintained, we may expect 
that this new industry will soon become one of national 
importance. England is now the only country in which 
secondary batteries are produced on a sound commercial 
basis, and the progress which has been made is in a great 
measure due to large pecuniary sacrifices during the early 
stages of development. By small and apparently insig- 
nificant steps, and with great efforts and much unneces- 
sary labor, have these batteries been brought to a certain 
state of perfection, and there can be no doubt that further 
improvements will yet be brought about; but such im- 
provements will be sought in the direction of increased 
durability and reduction in cost of manufacture. 

The premature confidence reposed in secondary bat- 
teries was long ago destroyed by early failures. Suc- 
cesses during the last two years, however. have had the 
effect of partially re-establishing confidence, and we may 
regard it asa happy incident that a reaction did not set 
in suddenly, for in that case there would have been a 
rush for the article, and in the attempt to satisfy too great 
a demand, without the requisite means of supply, inferior 
articles would probably have found a market. 

How far the storage battery has re-established itself in 
public favor may be gathered from the fact that some 
£60,000 worth of storage batteries have been legitimately 
ordered and sold during the past twelve months. This 
represents in the aggregate about 1,000 tons of cells. This 
amount has been furnished by two or three firms in this 
country. We take no account of the tons of storage 
batteries which have not an established reputation, but 
which may have found purchasers, and others that may 
still pine in ‘‘ purgatory ” 

The importance and desirability of an economical and 
practical secondary battery has been fully recognized by 
all who have considered the subject, and it is generally 
accepted that though there is a considerable amount of 
loss in the conversion of energy, the undeniable con- 
venience of a method of electrical storage greatly compen- 
sates for the attendant waste. Besides the loss of energy 
there are two other objections to the employment of stor- 
age batteries, and these are first cost and depreciation. How 
far these objections may be justified, how far they have 
been removed, and in what direction they may be still fur- 
ther eliminated, will be the theme of these notes. 

Loss of Energy.—It was generally assumed, in times 
when dynamo machines gave an efficiency of only 70 per 
cent., that the losses between the shaft of the prime mover 
and the terminals of the battery amounted to about 50 per 
cent. of the available power ; modern dynamus, however, 
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Fia@s. 1 AND 2.—NoveL ForM oF SECONDARY BATTERY. 


have an efficiency of 85 and some even 90 per cent. But 
in the application of the accumulator as an auxiliary to an 
installation, we have neither to blame nor to credit the 
cells with the goodness or the defects of the dynamo ; and 
makers of dynamvs would at once inform us that the sec- 
ondary battery has to stand on its own merits. The effi- 
ciency, therefore, of the storage apparatus is a fraction of 
the total energy supplied to it by the electric generator, 
and this fraction amounts to not less than yy, or 70 per 
cent.; in other words, for every 100 watts sent through 
the cells, 70 watts at least reappear as useful work. 

Let us express this loss in terms of pence, or a fraction 
thereof, assuming the source of energy to be coal at 20s. a 
ton converted into mechanical energy through a steam 
boiler and engine, consuming fuel at the rate of 5 lbs. per 
‘orse-power per hour. In round numbers, the cost of coal 
will come to one half-penny, and since the steam horse- 
power has been found to yield sufficient energy through 
the medium of a dynamo to keep eight lamps of 20 candle- 
power incandescent, the light per lamp hour, as far as 
coal is concerned, will cost one-sixteenth of a penny. 

Through the intervention of the storage battery, then, 





the cost per lamp per hour, in fuel, is raised to nearly one- 
eleventh of a penny. There is, of course, also more water 
used and a greater wear and tear of machinery if the plant 
is working 10 hours for charging, and the accumulators 
alone are to supply light during seven hours without the 
engine. It is, however, seldom arranged that the engine 
is to stand idle while the maximum number of lights is 
required, and when the charging machinery is working 
in conjunction with the accumulator, the latter serving 
principally as a regulator or safeguard, then only part of 
the current generated by the dynamo would pass into the 
cells and the loss will be less in proportion. Against 
the objection relating to waste of energy we may yet 
place the fact that when only a few lamps out of 











many are required to be alight, as would frequently be 
the case in most installations, we need not work the 
engine and dynamo, the wear and tear of which, as 
well as cost of attendance, is practically the same whether 
five lamps are in use or as mapvy hundred. Moreover, if 
the consumption of fuel constituted the major part of the 
cost of electric lighting, then with the above figures be- 
fore us we may still stay to consider whether it would be 
wise to adopt the storage system, but we know that the 
cost of coal in large installations is less, and in medium 
sized and small installations much less than one-half of 
the total outlay, hence the apparently big waste of 30 per 
cent. of, the available power will appear small in com- 
parison with the sum of items involved in electric light- 
ing, when on an average we may take the value of alamp 
hour at one half-penny, or between five and six times the 
cost of the fuel at the comparatively extravagant rate of 
5 pounds per horse-power hour and 20s. the ton, 
(TO BE CONTINUED.} 
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A Novel Form of Storage Battery. 

With the object of overcoming the difficulties en- 
countered in the older forms of storage battery, such as 
the buckling of the plates, and the falling out of the 
active material, Mr, Charles Sorley, of this city, has 
devised a form in which these objections are said to be 
effectually overcome. By the same method, the insula- 
tion of the strip, due to disintegration, or the deposit of 
sulphate of lead between the metal and the active material, 
is claimed to be avoided. 

One form of the cell is shown in Figs. 1 and 2, which 
exhibits the strips of lead wound over hard rubber supports 
at the sides. Commencing at G, at the upper left-hand 
corner of the frame, the strip is carried under the first 
rung, then across the frame to the second rung, and so on 
down the frame until about one-third of its surface is 
covered. The end of the strip is then carried upward on 
the left-hand side of the frameand arranged parallel with 
the other end of the same strip. Starting at G’,a second 
strip is carried downward under the eighth rung, 
across the frame, and so on, down, and until another third 
of the surface of the p is covered, the end being 
carried upward and arranged parallel with its other end 
and the ends of the strip G. A third strip G” is carried 
downward and over the last third of the surface of the 
plate, and then upward and along the side of the other 
strips. The ends of the strips G, G’ and G” when united 
form the terminal. 

By thus winding the lead strips the conductivity of the 
battery is increased in propcrtion to the number of 
separate strips employed, and the capacity for rapid charg- 
ing is said to become very much greater, while; at the 
same time, it can be discharged without giving rise to a 
dangerous amount of heat. 

In another form of cell shown in plan, section and 
end view in Figs. 3, 4 and 5, the vertically arranged strips 
of lead are wound in and out or turned over the horizon- 
tally-arranged strips so as to cover the entire surface of 
the plate. In the sectional view, Fig. 4, G represents the 
horizontally-arranged strips, and J the vertically-arranged 
strips. The strips and G have their broad surfaces in 
contact, and the strips J, in passing over the strips G, form 





receptacles S, alternating in position on opposite sides of 
the plate. 

In both forms of cell the arrangement of the supporting 
frame is such that the body of the plate is raised above the 
bottom of the containing cell. This is done for the reason 
that, if any material should separate from the plates it 
drops to the bottom and prevents the short-circuiting of 
the plates. 

The plates formed in the manner described have the 
active material forced into the interstices between the 
strips, which, it is claimed, retain it, as the construction 
is such that the expansion and contraction occurring dur- 
ing cbarging are provided for. 
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A Rumored Telegraphic “ Pool.” 





Telegraph circles and Wall street have been actively en- 
gaged the last week in discussing reports as to a combina- 
tion ‘‘ pool” or consolidation between the Western Union 
and Baltimore & Ohio telegraph companies. The rumor 
has taken various shapes, and is in more than one quaiter 
supposed to have substance and foundation. Early last 
week, the Southern industrial journal, Dixie, had a 
special dispatch from a staff correspondent at Fort Worth, 
Texas, which says: ‘‘ One of the largest and most important 
transactions ever recorded is now on foot. It is nothing 
less than a trade between Jay Gould and President Gar- 
rett, of the Baltimore & Ohio, whereby the entire Balti- 
more & Ohio telegraph system is to be transferred to 
Gould, who now practically owns the Western Union. In 
return for the same President Garrett is to receive the 
Wabash system, thus giving the Baltimore & Ohio a line 
to Kansas City from Baltimore.” 

With regard to this, a special dispatch of Dec. 8 from 
Baltimore said: ‘‘ The dispatch from Atlanta to the effect 
that a trade has been consummated between President 
Garrett and Jay Gould, is not credited in Baltimore. Presi- 
dent Garrett was not at his office when a reporter called. 
Dr. W. T. Barnard, assistant to President Garrett and 
Chairman of the Executive Committee of the Baltimore 
& Obio Telegraph Company, was told about the dispatch. 
He was about to answer the reporter’s question, but paused 
and said: ‘No; I will not make any reply. Simply say 
that you told me about the dispatch and that I laughed 
you out of the office.” Mr. Garrett’s address to the Direc- 
tors to-day, upon his re-election as President, is of an in- 
dependent tenor and does not indicate any such bargain 
as the Atlanta dispatch reports.” 

General Superintendent Robert C. Clowry, of the West- 
ern Union Telegraph Company, said on Dec. 9 that there 
was no reasonable probability of the report of the combi- 
nation of the Baltimore & Ohio with the Western Union 
being correct. He had not seen the latest reports in refer- 
ence to it, but knew that former rumours had been most 
emphatically denied by official authority. Even now the 
Western Union is lowering its rates West, in Nebraska, 
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Kansas, Colorado, Utah and elsewhere, as rapidly as is 
consistent with its ability to do so, and this is being done 
in many places where there is no competition at present or 
likely to be in the near future. The company is pursuing 
a policy of its own in this regard, encouraging thereby the 
further growth of business, by the adoption of rates that 
can by no means be correctly held as prohibitive. What- 
ever stock jobbers might report to aid the present bull 
movement in the East, by the circulation of rumors of a 
combination with, or absorption of, the Baltimore & Ohio, 
he felt free to say that the Westeru Union management 
would not change its policy, and needed no alliance for self 
protection. 

Mr. Gould is also said to have denied the truth of the 
reports. As bearing directly on the subject, the following 
special from Pittsburgh, of Dec. 9, has importance: 

A few days ago C. A. Tinker, General Superintendent, 
and Charles O. Rowe, Division Superintendent, of the 
Western Union Telegraph Company, paid a quiet visit to 
this city, and made a thorough inspection of the Balti- 
more & Ohio Telegraph office. About the same time 
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General Thomas T. Eckert and other high officials made a 
simiJar inspection of the general offices of the Baltimore 
& Ohio at Baltimore. These movements occasioned 
considerable talk in telegraph circles here, but their full 
significance was not revealed until this evening, when the 
statement was made, by several persons who professed to 
have derived the information from official sources, that 
the two telegraph conpanies have perfected arrangements 
whereby they will hereafter work in harmony. Manager 
Clark, of the Western Union, was asked to verify or con- 
tradict the statement, when he said he knew that negotia- 
tions of some kind had_ been in progress for some time, 
but he did not know what they had reference to. An offi- 
cial of the Baltimore & Ohio said: 

There is good foundation for the report. A consolida- 
tion does pot necessarily mean that the Baltimore & 
Ohio offices will be closed. Offices of lines purchased by 
the Western Union have generally been kept open ; but, if 
I mistake not, on tbe first of January the rates at all 
offices of the Western Union and Baltimore & Ohio where 
there is competition now will be advanced. . It will boom 
stocks in both companies, and this is, no doubt, one cf the 
objects of the move. They will then both joiu in fighting 
the Postal and other independent companies at all compet- 
ing points, making rates lowerthan any that now exist, 
and still have larger earnings, because the Baltimore & 
Ohio can advance rates in a dozen places where it will 
reduce in one. 

It should be added, as offsetting much of the talk, that 
Mr. N. C. Griswold, Assistant Superintendent for the Bal- 
timore & Ohio at Pittsburgh, speaking on the subject to a 
reporter said : ‘‘ My attention has been called to the publi- 
catio.: of articles indicating that the Baltimore & Ohio 
Telegraph Company would, in the near future, be ab- 
sorbed by the Western Union Telegraph Company. Much 
significance is therein given to a visit made to my office 
by Messrs, Tinker and Rove of the Western Union Com- 
pany. These gentlemen called upon me as a repres nta- 
tive of the Baltimore & Ohio Railroad Company in con- 
nection with certain matters appertaining to a contract 
which the Western Union claims to have with the Pitts- 
burgh & Connellsville Railroad, Therumors are absolutely 
false. The Baltimore & Ohio Telegraph Company have 
to-day made a still further reduction in rates, which is of 
itself an unanswerable refutation of the stories of its ab- 


sorption.” 
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Apparatus for Indicating the Charge of Storage 
Batteries. 





Where storage batteries are employed, whether for 
lighting or for power purposes, it is desirable to have a 
ready means of knowing the exact amount of energy 
stored after use, and, on the other hand, to have an indi- 
cation of the progress of charging, so that the latter 
operation may be stopped at the right time. Such an 
apparatus has been devised by M. de Montaud, iu France, 


























charge of the batteries can be registered in this manner. 
Our illustrations, Figs. 2 and 8, show a specimen of the 
cards obtained, It will be apparent that instead of a 
continuous roll of paper a single card fixed to a revolving 
cylinder will answer the purpose. 

The cylinder may be revolved at any convenient rate 
and the cross-lines on the paper show the correct intervals 
of time ; while the line traced by the galvanometer pointer 
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Fia. 3. 
DIAGRAM OF DISCHARGE, 


Fia. 2. 
DIAGRAM OF CHARGING. 


shows the amount of current passed into, or out of the 
batteries at every instant. In this way a glance at the 
cards will show the exact condition of the cells. 

In another form of register devised by M. de Montaud, 
which, though ingenious, would hardly seem to be prac- 
tical on a large scale, the principle employed is that of the 
change in weight of the plates produced by the charge 
end discharge of the cells. 


cate certain intervals of time, such asan hour. The pointer 
marking on the paper is connected with the balance and is 
so arranged that an increase or decrease in weight of 3.73 
grammes raises and lowers respectively the marking 
point 1 mm., so that a continuous register of the quantity 
of current charge is obtained. 


<> 


Effect of Electric Light on Plant-Growth. 


In a communication to Science, Mr. Chas, E. Putnam, of 
Davenport, Ia., writes: 

‘The light from an electric-lamp tower in Davenport, 
Ta., falls full upon a flower garden about one hundred feet 
away; and during the past summer the owner has observed 
that lilies which have usually bloomed only in the day 
have opened in the night, and that morning-glories have 
unclosed their blossoms as soon as the electric light fell on 
them.” 

The above item, which originally appeared in the Demo- 
crat of this city, and has gone the rounds of the press, has 
a substantial basis of fact. The ‘‘Jenney” system of 
electric lighting was introduced into this city early this 
past spring, and across the street from the residence of Mr. 
Henry W. Kerker is situated one of its towers. This tower 
is 125 feet high, and contains five arc lights, each of 2,000 
candle-power. During the past summer, Mr. Kerker’s at- 
tention was attracted to the singular effect these lights 
produced upon some day-lilies blooming in his garden. 
These flowers closed as night came on, but, as soon as the 
electric lamps were started up, they re-opened, and while 
the lights were in operation continued in full bloom. As 
the street is about 80 feet wide, the lights were distant 
some 200 feet from the flowers. Other similar observa- 
tions here are reported, but, as they are less accurately 
verified, I pass them for the present without special men- 
tion. 
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The Pacific Cable Scheme. 
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With regard to the scheme for putting down a Canada- 
Pacific Cable, a special dispatch from Montreal of Dec. 9 
says : 

Within the past month immense strides have been made 
toward the realization of a Pacific cable scheme, and there 
is now every prospect that it will be an accomplished fact 
at anearly date. Mr. Sandford Fleming, speaking of the 
matter this morning, said that the company had been 
formed under the name and title of the Pacific Telegraphic 
Company, Limited, with a capital of £2,000,000 in £10 
shares, for the purpose of establishing, maintaining and 

















During the charging of the cell peroxide of lead is 
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to. be used in connection with his storage batteries. As 
one form of the apparatus is quite simple, and seems to 
be of utility, we will describe it. 

The main feature of the register, shown in Fig. 1, con- 
sists of Marcel Deprez’s ‘‘ fish-bone galvanometer,” which 
is so well known that no description is necessary. The 
needle of the instrument carries a pointer having a mark- 
ing point at its end bearing against a roll of paper which 
is continually drawn threugh rollers by clock-work ata 
definite rate. From the dial of the galvanometer there 
extends another arm which traces a continuous zero line, 
so that the strength of the current, at any point on the 
paper, can be read off by merely comparing it with the 
zero line. 

It is evident that the extent both of the charge and dis- 
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formed at the positive plate and reduced at the negative, 
while at the same time, according to M. de Montaud, desul- 
phatation of the positive and negative takes place with the 
liberation of sulphuric acid. The plates therefore lose weight. 
He utilizes this property by suspending the plates in the 
solution at one end of a balance lever and weighing the loss. 
The illustration, Fig. 4, shows the apparatus in perspective. 
Accoruing to Dr. d’Arsonval, one ampére hour stored liber- 
ates 3.73 grammes of sulphuric acid; whence it follows that 
an accumulator which has been charged for 100 ampére- 
hours has lost 8373 grammes in weight (of plates). During 
the discharge the reverse action takes place and the plates 
gain in weight. 

The register consists of a revolving barrel upon which a 
sheet of paper is mounted and the divisions of which indi- 
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working telegraphic and other communications between 
Australia, New Zealand and other islands in the Pacific 
Ocean, and also with Africa and America. The articles 
of incorporation were registered in London within the 
present month. The company, which is composed as fol- 
lows, isa strong one: Lord Miltown, Sir J. P. Covey, 
member of Parliament ; Sir Daniel Cooper, Baronet ; Lord 
Folkstone, Mr. Hugh G. Reid, Sir Alfred Slade, Baronet ; 
J. H. Heaton, member of Parliament; the Hon, E. M. 
Young, Sir Donald A. Smith, Mr. Sandford Fleming, Sir 
Samuel Wilson, Mr. E. G. Finch Hutton, Capt, Edward 
Palliser, Mr. Randolph C. Want, Sir W. J. Clark, P. Per- 
kins and Sir George Coote. A subsidy of £50,000 per an- 





num is expected from the Home Government, while it is 
anticipated that the various colonies will co-operate, 
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Electric Street Cars.* 


BY T. C. MARTIN. 


The great question agitating street railway companies 
in this country at the present time is the use of some mo- 
tive agency more economical and convenient than horses. 
It is no exaggeration to say that after about balf a cen- 

of patient trial they have become profoundly dissatis- 
fied with animal power and are ready to adopt any system 
that can establish its claim to their preference. Evidence 
of their feeling on the subject is seen in the fact that at 
the last convention of street paury J men, the progress of 
electric motors was reported upon ‘Ae special committee 
whose optimistic statements were heard with pleasure. 
One of the most prominent members avowed that 
he regarded the promise of electricity as a motor 
with which to supersede horses as very  encour- 
aging. Another said: ‘All honor to those who 
are ovhig an hour or a dollar to the development of this 
important agent.” A third thought it the duty of the 
convention to extend an earnest and cordial greeting to 
every man who was ‘‘ trying to replace bad with good.” 
These sentiments should, I think, encourage us, who with 
enthusiastic pride have seen the rapid increase in effi- 
ciency of the electric motor, and who, no matter what may 
be our predilection for particular systems, assert and know 
that—as a bottom and basic principle from which to start 
—electricity is more than equal to all the demands that 
may be made upon it in the special service of propelling 
street cars. 

The struggle for supremacy in this field of occupation 
may fairly be said to have narrowed itself down to three 
competitors—-the horse, the cable, and the electric 
motor. Steam used directly is, it seems to me, viewed 
with more and more disfavor as the years go by, and has 
within city limits come to be considered very much in the 
light of a nuisance. The lowest cost of operation per 
steam motor per day, in usual service, that I have seen 
quoted authoritatively is $8.50 and $7. But even if steam 
were cheap, there are grave objections on the score 
of noise, smell and dirt. The mere fact that steam 
locomotives have been in successful use 50 ag 
but are still denied employment on the streets, tells its 
own story as to public opinion. To some of us the banish- 
ment of steam even from the tracks of elevated roads seems 
a matter of but a few years. As for gas, soda and com- 
pressed air motors,I am not aware that they offer any 
points of superiority over steam for the specific purpose 
under discussion. 

Coming to horses, we find that in spite of their universal 
use and their faithful performance of duty, they inspire a 
discontent anything but complimentary, yet hardly to be 
wondered at. The statistics of horse cars are important 
and interesting, and deserve our attention as covering the 
sphere within which the electric motor will operate. 

ere are, according to the latest returns  avail- 
able for this year, about 625 street railways of 
all kinds in the United States and Canada. Taking 
of these 408 horse roads giving full and _trust- 
bee figures, I find that they run 17,331 cars and em- 
ploy 85,888 horses. If at the same ratio we took all the 

orse roads, upward of 500, we should arrive at a result of 
not far short of 25,000 cars and 120,000 horses, a total 
that probably comes bi near the actuality. Tak- 
ing the other figures, which I have tested by three 
sources of information, it appears that all the horse- 
car lines are maintaining a proportion of at least five 
horses to each car. But that is inclusive. and 
making a reasonable allowance for the use of different 
cars for winter and summer, and for idle cars, as well as for 
‘‘doubling-up” in heavy snows, a result is shown of at 
least eight to ten horses per car. This is the proportion 
usually cited, and it is brought out on a igatal exnsaina- 
tion of the statistics for this city. Thus the Broadway and 
Seventh avenue road has 121 cars and 1,350 horses, or not 
far short of 12 horses per car. The Central Park, North 
and East River road, with a total of 161 cars, has 1,223 
horses, a broad average of 8 horses per car. The Eighth 
avenue road, with 112 cars, has 1,155 horses, or 10 per 
car. The Forty-second street and Grand street line has 
50 cars and 485 horses, or 9 per car. The Sixth Avenue 
line has 127 cars and 1,296 horses, or 10 per car. The New 
York & Harlem with 164 cars has 1,321 horses, or 9 per car. 
The Third avenue road, returning a total of 860 cars, has 
to keep up a force of nearly 2,200 horses. The large num- 
ber of horses required is also to be learned from ‘the fact, 
stated by Mr. Augustine W. Wright, that those on the 
North Chicago line, which is a favorable sample, work 
daily only two hours and seventeen minutes. Or to put it 
in another way, the 6,158 street car horses of Boston travel 
each about 10 miles a day only, or two hours’ service. 

The costliness of horses may be arrived at in yet other 
ware, by the use of comparative figures. s To 
Robbins, of Baltimore, a street car expert, gives the average 
cost of horse car per day at $6.50. I have had the same 
figures given me for Brooklyn and Philadelphia, while Mr. 
C. B. Holmes, of the Chicago Cable Railway, who has had 
great experience with horse service, says that the expense 
per car-mile y Ay cable system is 10 to 11 cents, as com- 

red with to 25 cents per mile when employing 

orses. On a daily run per car of 50 miles, that 
would be at least $12 per day with horse  trac- 
tion, and half as much for cable. . Moreover, there 
are the t extent of valuable land required for 
huge stables and the heavy depreciation of stuck. 
Few occupations are more exhausting to horses than 
street car traction, and the average railroad life of a 
horse is but from three to five years. In other words, out 
of 100,000 horses, at least 20,000 every year die or be- 
come useless for their work and drag out the remainder 
of their existence in other occupations, ‘‘ How are you 
getting along with those old horses I sold you,” said the 
street railwa president to Mr, Sexton, the undertaker, 
** Pretty well,” was the reply, ‘‘ I tried ‘em first in the 
mourning coaches, but they were too slow for the ladies. 
Then I put ‘em in the hearses, and I haven’t heard any 
complaints from that quarter.” 

The cable has already made its way into use on a lar 





number of street railways doing a heavy business, and is, 
it must frankly be admitted, a vast improvement on old 
methods. It has enabled those roads to handle a traffic 
that was utterly beyond their capacity before. It has ac- 
celerated speed, has lessened accidents, has given the 
streets a cleaner look, has, it would seem, cut down ex- 
pense, and has cep go | raised the value of property wher- 
ever putin. But I doubt seriously whether in view of the 
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waste of power, it will make very rapid strides, especially 
when subjected to the rivalry of blectric motors. At the 
recent street car convention, the new cable roads at Kan- 
sas City were presented for favorable notice, and as they 
were omorgtt considered good specimens, let us accept 

s. The Metropolitan road will cost $50,000 per 
mile of single track, and i observe that it is claimed with 
regard to the Philadelphia system that the track: there 
could now be duplicated at about the same cost. The 
Kansas City cable company gives some interesting 
results of a test of its engines and machinery, from which 
I gather that with a total of 159.7 horse-power, no less 
than 119.06 b. p. was sg Hp for the cable machinery, 
leaving only 40.64 h. p. for cars and passengers. In other 
words, just 25 per cent. was available for actual traffic. 
This waste will strike electricians familiar with the high 
efficiency of dynamos and their transmission of power as 
extraordinary. But it is confirmed by a statement from 
Mr. C. B. Holmes, of Chicago, who says that his 
cable railway required for ordinary operation engines 
of 477 horse-power; that it took 389 horse-power to 
move the cable and machinery, and that 88 horse-power, or 
only 184 per cent., was used for the propulsion of the cars 
at 9 miles an hour. Mr. W. W. Hanscom, in a careful re- 
view of the conditions applying to the cable lines of San 
Francisco, gives a total daily average percentage on the 
seven roads of 68 per cent. of power for moving the cable 
and 82 per cent. for the cars and passengers. ‘‘wo miles 
of new double-track in San Francisco, fully equipped, 
have just cost $400,000. 

I do not know that the-e figures call for comment, as 
those presented Jater on in regard to electricity will serve 
for purposes of comparison. But they may be supple- 
mented by one or two observations. It is evident that 
there is an objectionable rigidity in the cable system and 
that it has narrow limits of applicability., A cable road, 
of whatever kind, needs a very large patronage. Mr. P. 
A. B. Widener, well known in convection with Philadelphia 
street railways, said last year: ‘‘ To maintain a cable road 
you must-have acertain amount of business in order 
to be self supporting. It costsas much to run the cable 
for half a dozen cars as for half a hundred. Small roads, 
or feeders to the main line, are run more cheaply by 
horses.” It will be remembered that great trouble was 
experienced in Philadelphia in rendering the cable system 
there operative last year. The assertion is made by those 
who should know that 12 miles, costing between $40,000 
and $50,000 a mile, required $250,000 in repairs and reno- 
vation inside the twelve months, but as the Ledger put it 
philosophically at the time of the breakdowns: 

“It is claimed that the delays and other annoyances that 
have been experienced by the company have been slight 
in comparison with those met with in Caicago when the 
cable road there was in its infancy.” We New Yorkers 
and Brooklynites are more familiar with the mishaps on 
the East River Bridge, and from the arguments made 
here and elsewhere- against cable roads we have learned 
that the cables wear out quickly, besides being ceaselessly 
noisy and requiring a conduit that must have such depth 
as to become an unhealthy drain or sewer. 

We reach now, in the due course of our survey, the use 
of electricity as compared with horses or cables. You 
will, I believe, bear me out when I say that the confidence 
of electricians in the ability of electrical means to propel 
street cars is as strong as it could possibly be, and is, 
moreover, based on no small amount of work and expe- 
rience. I might affirm that the general introduction of 
electric motors is now largely a question of coal bills. I 
might affirm that it has moreand more resolved itself into 
a question of mechanics ; and in both statements I should 
have your concurrence. I might broadly state that in 
Europe, where a large number of electric roads exist al- 
ready, they are paying well and multiplying; and 
that such roads in this country had, some months ago, 
carried altogether over a million passengers, or a daily 
traffic of 3,000 passengers for a full running year, without 
any recorded injury to a single patron, while several new 
roads have of late gone into successful operation. But at 
the risk of covering much ground with which you are 
familiar I shall venture to give an outline of some of the 
methods by which electricity is applied to street-car ser- 
vice, as well as some of the data establishing its claim to 
superiority. Ido not know of auy point on which a fair 
comparison need be shirked; I do not know of any diffi- 
culty that can tam? the infinite variety of our electric art, 
and as this society has never hitherto had the subject. be- 
fore it, I am encouraged to go a little into detail. 

We have, in using electricity for street cars, the option 
of so many methods that the very flexibility of the appli- 
cation becomes a recommendation. We shall, perhaps, 
best spend our time in considering three or four of the 
leading methods, with incidental reference to the peculiar- 
ities of individual cases in each. I propose to- take the 
third rail system, the overhead system, the conduit system 
and the storage system, and,. without any intention of 
invidious discrimination, to pick out, for the exemplifica- 
tion of each, some of the roads and cars that have been 
running or can be seen and tested. 


Let us begin with the third rail system. The Daft road 
at Baltimore, now in its second. year, bas been so often 
described that full details are not here necessary, but it 
furnishes some interesting figutes. The cost of electric 

wer there against horse power at $6.50 per car has been 
Ba per car per day, with an increase for the year of 88,986 
passengers. Mr. |. C. Robbins reported as follows to the 
street car convention ;: ‘It was started on a purely com- 
mercial basis, as a purely commercial transaction, and has 
continued, and is now being extended, simply because it 
has proved its right to stay by the performance, which 
leaves little to be desired.” The largest item in the ex- 
penses at Baltimore is coal at $3.50a ton. Another third 
rail road, the Highland at Detroit, on which there are none 
of the grades and curves that rendered the Baltimore road 
expensive as to fuel, is in very successful operation. Like 
the Baltimore road, it has a wheel for making contact, but, 
unlike it, has the third rail neatly sunken between planks. 
The car in use is 
the same as those on Broadway, this city. Mr. Frank 
Fisher, whose motor is used, informs me that on a recent 
Sunday, on a thirteen hour schedule, the road carried 
5,500 sengers. The coal consumption was a little over 
400 lbs, The coal—screenings—costs $1.25 a ton. The suc- 
cess has been so great as to lead to a development of plans 
matured for the increase of the service there and on a new 
local road to be begun in the spring. 

You will agree with me, I think, that third rail systems 
must be limited to a low electromotive force, and to sub- 








urban or rural districts. Even there they have a large 


opportunity. : , 
Coming to the overhead conductor systems, the Van 
Depoele roads form an important group. These roads are 
now in operation at Detroit, Port Huron, Mich., Windsor, 
Can., Appleton, Wis., Montgomery. Ala., and Scranton, 
Pa. Mr. Van Depoele suspends his feeding conductor 
by side poles, or, as at Appleton, has double wires, 
corres ing to the track, but immediately above it at a 
height of 18 or 20 feet. The little Windsor road, two miles 
long, with two cars, started in June, 1885, has paid 
for itself. I may mention that when I went on it last 
August, one evening, I visited the generating station. It 
was deserted and in black darkness. I made the trip and 
then went back to the station. The darkness was blacker, 
and there still was no sign of attendance, but the 80 or 40 
passengers each turn were none the wiser and none the 
worse, I don’t approve such practice, however. The Apple- 
ton road, with five cars, is the first in this country run by 
water power, depending, and with great success, upon a. 
pair ef turbines that will develop 100 horse-power and 
are now driving a 60 horse-power dynamo. The 
Montgomery road is notable as being a complete city 
system, including ten miles of track. The Scranton 
road that started Jast week has two features of 
special interest. One is that ina city of about 50,000 or 
6,000 inhabitants the use of the overhead conductor is 
allowed. Another is that the line is operated from the 
electric light station. The road is 2} miles long, with 12 
grades, mustly over 6 per cent. There are already in use 
two heavy Pullman cars, running at a speed of from 4 to 
15 miles an hour. The current is conveyed by a conduc- 
tor , of an inch in diameter, the rails forming the return. 
A traveler with rollers and a flexible cable passes the cur- 
rent to the motor, which, it is worthy of notice, stands 
upon the front platform in sight of the driver. . The elec- 
tric light station is well satisfied with only $9 a day for 
running the 60 h. p. generator, and it is evident, 
fore, that an increase of rolling stock will involve very 
little inerease in cost of power. Here is a hint by which 
electric light men nearly everywhere might profit. 

In the overhead conductor category should be included 
Mr. Daft’s new roads at Los Angeles, Cal., one 34 tiles 
long and the other 2} miles. A peculiarity is the placing 
of the motor in the centre of the car, occupying the room 
of but two passengers, and leaving both platforms clear. 

The overhead bare conductor systems are also restricted 
to currents of low electromotive force. But they, as well 
as the third rail systems, do work it is impossible to per- 
form remuneratively by cable, and which would often be 
beyond the range of horse or mule power on either _phil- 


_anthropic or business principles. Provided permission is 


obtainable for running the wires, the overhead conductor 
system seems cheapest, if not best, for cities up to at least 
50,000 population. I believe a double overhead conductor 
system well built should cost from $1,500 to $2,090 per 
mile. The single conductor is, of course, much cheaper. 

There are in the United States about 40 cities with 
population above 50,000. In almost every one of these it 
would be necessary to resort to the electric conduit system, 
third on our list, unless the storage system be tried, or a 
combination of the two. At the present time, the outlook 
for electric railways with conduited mains is very favor- 
able. 

The first exemplification of a conduit system in this 
country was given by the Bentley-Knight Electric Rail- 
way Company in 1885 at Cleveland. A working cection of 
their line can now be seen at the Rhode Island Locomo- 
tive Works, and as it illustrates in a striking manner the 
principles involved, I will touch on a few of the leading 
points, now described for the first time. The conduit is 
made to resist the heaviest wear and strain of street traf- 
fic. The surface opening or slot is only § of an inch wide, 
and the total width of metal at the street surface is but 
3 inches. The conduit is kept clean by a broom of pecul- 
iar shape suspended from the car. This broom is said to 
have swept out in a single trip the accumulation from 12 
hours constant snowing. - At convenient points catchpans 
with sewer connections receive the sweepings and effect 
drainage. The two main conductors consist of channel 
iron connected by expansion joints and lined with a con- 
tinuous strip of copper of sufficient size to carry 
the current with but small loss of energy. These 
conductors are fastened to the side walls of the 
conduit on insulators of vulcanized wood dipped in 
white lead. The imsulators are strongly set in 
sockets in the cast-iron supporting yokes.- Neither the 
traffic rails nor the conduit structure form any part of the 
electrical circuit. To provide for switching a movable 
tongue is pivoted at the point of branching, so as to rest 
on the top of the conduit and’ to be readily set to close 
either of the branch slots. and direct the contact plow into 
the other. A corresponding conductor tongue within the 
conduit is moved at the same time. The contact plow for 
making connection consists of a flat frame hung from the 
car by transverse guides, on which it is free to slide the 
whole width of the car and extending thence down through 
the slot of the conduit. It.is provided with a swivel joint, 
so as to adjust itself to all inequalities of road or 
conduit. is. frame carries two flat steel insula- 
ted conductor cores, to the lower ends of which 
are attached bya spring hinge small contact shoes of 
chilled cast iron that slide along in contact with the two 
main conductors. At the upper ends are flexible con- 
nections leading to the motor. This plow can be inserted 
or withdrawn through the slot at will, the spring hinge 
allowing the contact shoes to straighten out into line with 
the conductor cores when the plow is pulled upward 
and the shoes strike the insulating Jining with which the 
slot irons are provided. By no accident, therefore, can 
anything be left behind in the conduit to obstruct succeed- 
ing cars. The plow guides are hung on transverse axes, 
and are held in a vertical position by a spring-catch that 
gives way when the plow meets an irresistible obstruction, 
and hence the plow is automatically thrown completely 
out of the conduit without injury, being also imme- 
diately replaceable. The contact shoes will stand weeks of 
wear and cost nexttonothing. The frame of the plow has 
wearing guards of hardened steel wherever it can touch 
the edge of the conduit slot, and these are also readily 
renewed. Two plows are used on each contact for the 
sake of absolute reliability, and to prevent flashing at the 
contact. The connection between the wheels and 
motor consists of a system of gear wheels and connecting 
rods, the gears being deadened so as to be quite noiseless. 
The company makes a completely equip steel-framed 


truck, with motor, etc., upon which can be placed any 
car body. These have a wheel base of 6 feet, a standard 
gauge of 4 feet 8} inches, and can be used on curves with 








re- . 














Dec. 18, 1886. 


THE ELECTRICAL WORLD. 


297 








a radius of 45 feet. A motor of the Gramme type is used 
under thecar. For long distances, the motors are in series, 
with current constant ; for short distances, the motors are 
put in multiple arc, and a new form of resistance is 


Such are the main features of the system. Of its emi- 
nent practicability there should be no doubt. The question 
again: is one of expense, and I therefore give transcripts 
furnished me by Mr. R. W. Blackwell, of actual estimates 
submitted quite recently and now under consideration. 
The first is for the equipment of existing street railways in 
the City of New York, 3 miles, 1440 ft., double track, 
minimum headway 14 minutes, average speed 7 miles per 
hour, running 24 hours per day, very beavy traffic, maxi- 
mum grade 3 in 100. 

CONSTRUCTION AND EQUIPMENT.—Conduit and conduc- 
tors, 34,560 ft., at $8, $103,680; motor trucks, 87 at $1,200, 
$44,400 ; 50 b. p. dynamos, 12 at $2,500, $30,000 ; steam 
power plant complete, $27,750 ; foundation, $5,000 ; en- 
gineering, $3,000—$213,830. 

ANNUAL EXPENSE.—Coal, 14 tons per day, at $3, $15,- 
330 ; engineer and assistant, at $2.50 and .$2 per day, 
$1,642.50 ; firemen, 3 at $1.50 per day, $1,642.50 ; 
machinists, 2 at $2 per day, $1,460; total running ex- 
penses, $20,075. To which should be added interest on 
construction cost ($213,830) at 6 per cent., $12,829.80 ; and 
also depreciation of plant at 3 per cent., $6,414.90 ; total 
os and charges, $39,319.70. 

he second is for a down town cross-town road in the 
city of New York, greatest grade 1 in 12, double track : 
12,660 ft. conduit (extra heavy), at $4, $50,640; 20 motor 
trucks complete, at $1,200, $24,000: six 50h. p. dynamos, 
at $2,500, $15,000 ; steam plant complete, $20,000; founda- 
tion, $2,000 ; engineering, $2,500—$114,149, 

Of course, I do not present these figures as those upon 
which all authorities are agreed, but they have their value 
as being bids on actual work. 

The conduit system of Mr. W. M. Schlesinger, in use for 
four months past by the Union Electric Company at 
Philadelphia, with a car runnipg 94 miles an hour, has 
noticeable peculiarities. It consists practically of two con- 
duits, the upper of heavy channel iron for connection, the 
lower of wood or cement for drainage. To insulate the 
conductors, an angle iron is riveted to the top flange of the 
channel iron in sucha manner that one of its flanges 
pointing downward parallel to the main side of the chan- 
nel iron forms one side of the slot. In the inverted trough 
thus formed, the copper bar conductors are fastened. the 
contact being on the under side. Against the conductors, 
pulling upward, rub or press springs, making a firm, close 
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contact under control by means of a frame holding the 
springs. In Mr. Schlesinger’s system, the motor is under 
the car between the axles, and geared to them by means 
of chains. The motors are intended to work in multiple 
arc. 

There are other conduit systems, among which I might 
mention the Van Depoele used at Toronto, I believe, in 
1884, at the exposition. But my object is not so much to 
describe all the systems as to bring up main feat- 
tures and relative costs. Iwill, therefore, pass on to point 
out that whereas in the cable system, with its costly con- 
duits, the available power for the cars and passengers 
reaches only about 25 per cent., in the electric conduit 
system, requiring for generators, conduit and conductors, 
etc., but half the outlay necessary on a cable system, the 
net return of power. as you are well aware, reaches at 
the minimum from 50 to 60 per cent. Mr.G. W. Mans- 
field, who has had considerable experience with the Daft 
Cempany, puts it as being at least 56 percent. I note, too, 
that with the use of the Holroyd Smith conduit system, the 
Blackpool road, England, has reported earnings of $1,735 
in a week, with a total expense account of $225, running 
2,760 miles and carrying 44,306 passengers. 

A distinguishing feature of the conduit system is that it 
is the cnly one with which high potentials can be em- 
ployed on the streets. With it, also, the power stations 
can be placed near ample water supply or where rents are 
low, or can each be given a section of road to operate. 

I approach the next and last system on our list, that of 
storage, with some degree of nervousness. In more than 
one quarter the man who comes out with a kind word for 
the secondary battery is set down as either a knave or a 
tool. I cannot see why he should be regarded as either, 
although he may perhaps be more than ordinarily san- 
guine and hopeful. I have myself ridden very comfort- 
ably in a street car propelled by storage batteries, so that 
I know the thing can be done, and I understand that stor- 
age is to be extensively used at an early date by 
the North Metropolitan Tramway Company in London. 
At Antwerp, in 1885, after six months’ competi- 
tion with four other cars using either steam or 
compressed air, the Julien electric storage car took 
the first prize, awarded by a jury of well-known ex- 
perts. There were in all twenty-three points of compari- 
son. The Julien car has since been tried in Hamburg, and 
another has been in operation on the Eighth Avenue line 
in this city. Mr. Widener, of the Philadelphia cable line, 
has traveled on it and is to try it, being very favorably 





impressed. But ashe remarked publicly: ‘‘ The question 
is as to the cost of maintenance of the cars and the fur- 
nishing of motive power.” It will be admitted that there 
are advantages in having each car an independent 
unit, offsetting the disadvantage of carrying the dead 
weight of batteries ; and that single cars on any road can 
be taken in hand for change, so that existing rolling stock 
can be progressively adapted to the new conditions. This 
involves a smaller initial outlay and gives opportunity to 
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Fic. 2.—MopiFIED DANN AND LAPP TRANSMITTER. 











train the present force in its unfamiliar though simple 
duties. Now, regarding first cost—I have never seen any 
figures as to the expense of an equipment of a car with 
storage batteries. It has been said that two sets for an or- 
dinary street car would cost about $1,500. That seems 
high. The Julien Company states that the cost of 
the horses for a car more than covers the initial outlay of 
the change, and I believe the firm estimate is also made by 
the company of a total daily running expense of not to 
exceed $5 per car in cities on heavy traffic. As to life of 
the batteries, those in the Hamburg Julien car have now 
been in daily use since April, and they show by test a re- 
turn of more than 80 per cent. of the power with which 
they are charged. The car is running on regular daily 
service. In respect to American storage batteries, it may 
be mentioned that the Electrical Accumulator Company, 
whose officers have a standing in electrical circles, 
guarantees two years’ life for its new battery and an 80 per 
cent, return of power. The criticism has been made that 
ordinarily 20 per cent. of, the stored energy is retained on 
each emission, but obviously that is no loss, forming simply 
20 per cent. of the succeeding charge. 

Putting it broadly, the storage system, in spite of its 
various conversions of energy, has a superiority of at 
least 25 per cent. over cables, Some of you will put it 
far higher, but as I have said, in the absence of the data 
of prolonged work, I prefer to put it low. 

I think we shall see a number of efforts shortly made 
in the direction of using secondary batteries for regular 
work on street cars, and the results will merit our most 
careful study. There are, moreover, some ingenious 
propositions for combining the conduit and storage sys- 
tems, so as to enjoy the benefits of both. Mr. J. M. Pen- 
dleton has described a plan of his of this nature, and Mr, 
Elias Ries. of Baltimore, has also carefully elaborated such 
a system, in which storage plays an important part. 

Here, then, illustrated in a variety of ways and by 
numerous examples, we have a comparison of electricity 
with other power for propelling street cars, and an idea is 
given, very imperfectly, of the wide range of choice that 
electricity itself offers as to methods and means. Much 





Fics. 3 AND 4.—DANN AND LAPP TRANSMITTER, 


of what has been said has its direct and favorable bearing 
on elevated railway traction, as well as on that for under- 
ground railways. but the time will not permit me to 
pursue the subject any further. Many points of 
discussion arise as to the connection of the car axles 
with the motor; the use of independent motor cars 
or of motors on the passenger cars ; the types of motors 
and of conduits or conductors ; the potential that is safe 





under certain conditions; the methods of regulatin 
motor speed ; the use of resistances; but all these an 
others 1 may leave to you, many of whom are doing 
practical and creditable work in this field, and who 
by thus “hitching your wagon to a star,” have shown 
that street cars, if run by electricity, may yet be brought 
up to the most advanced notions of humanity, comfort, 
convenience and economy. 

All that remains is to press onward and occupy the 
pre-empted territory that awaits us. As Emerson 
says: ‘‘ Our duty is oy not to throw ourselves 
across the track, not to block improvement, not to sit 
still till we are stone; but to watch the uprise of successive 
mornings and to conspire with the new works of new 
days.” This sentiment may surely be appropriated by 
modern electricians, who every year put their skill to 
some severer test and every year win fresh triumphs. In 
beginning this street railway work, we may count ou 
a large and profitable travel for some time to come, 
through the mere novelty of the thing, but as the art im- 
proves it will more and more manifest its right to street 
railway propulsion on the strictest business principles, as 
well as on every other ground of merit. 


The Dann and Lapp Telephone System. 





The telephone war which has broken out in Rochester 
and which threatens to spread in the northern part of 
New York State has called into existence an association 
which, it is said, proposes to discard the instruments of 
the Bell Company and to employ those of Messrs. John E. 
Dann and John Lapp, of Honeoye Falls, N. Y. These in- 
struments are claimed to differ essentially from those in 
present use, being of the ‘‘ make und break” type, and 
hence a description of them will be far from uninteresting 
at this time. 

Two forms of transmitter have been devised by Messrs. 
Dann and Lapp. Inone, carbon is employed as an auxil- 
iary and in the other the action is entirely a molecular 
one, without the use of carbon. The first form of instru- 
ment is shown in sectionin Fig. 1. In this the sheet metal 
diaphragm <A hasa central conical portion a, which forms an 
extension toit. By this construction the whole force of the 
sound waves are concentrated upon the centre of the 
diaphragm. A lever C, which constitutes one of the elec- 
trodes, is permanently attached to the apex of the cone a 
by a spring which allows the lever to vibrate between 
certain narrow limits. The fulcrum of the lever is a 
spring or flexible plate d, which is held by aclamp, A 
shorter lever C’, is arranged parallel to and in frout of the 
former C,and also attached to its middle portion by a 
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Fic. 5.—DANN AND LAPP RECEIVER. 
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short spring g, which constitutes a yielding fulcrum that 
permits slight movement of the shorter lever toward and 
from the other. The outer or free end of this lever C’ has 
an eye or socket that holds the other electrode, which con- 
sists of a short metallic pin Z, which is insulated. The 
inner end of the pin £ rests normally in light contact with 
the free end of lever C, and it is the vibration of these two 
parts C and E, corresponding to the vibration of the dia- 
phragm, that effects the transmission of speech. The pin 
electrode Cis connected by means of a spiral spring F, 
witb a lever G, by which it is supported and adjusted. 

The carbon at E is only employed as an aid to avoid the 
* stick” which two metallic electrodes exhibit, so that the 
instrument is of the ‘‘ make and break” type. 

In seeking to overcome by other means the “stick” of 
metallic electrodes, Messrs. Dann and Lapp found that an 
improved result could be obtained by the use of a local 
circuit acting through the electrodes reversely to the main 
circuit ; but greater effect could be obtained by using 
electrodes of different metals which are non-attractive or 
mutually repellant. 

In the second form of transmitter, however, they em- 
body the well-known principle that certain metals, notably 
iron, expand when under the influence of the electric cur- 
rent, and this property is employed to aid mechanically in 
securing the desired freedom of vibration of the elec- 
trodes. 

The illustrations, Figs. 2 and 3, show the instrument in 
rear view and in section. As will be seen, the diaphragm 
A is of the usual construction, and the two electrodes B 
and C are suspended from springs, and connected to the 
circuit in the ordinary way. 

The construction of the larger electrode B, in which the 
working principle of the instrument is embodied, is shown 
in detail in Fig. 4. 1t consists of a thin metal disc a, 
made of iron, and a holder b, of brass, which is not sub- 
ject to appreciable expansion under electrical influence. 
The holder b has a circular recess, and is provided with an 
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internal shoulder or rabbet, into which the diaphragm a 
fitssnugly. This close fit is necessary, since the desired 
action of the larger electrode depends mainly on the ex- 
pansion of the ceutral portion of the diaphragm. Now, 
when a current passes through the diaphragm of the 
electrode B it expands ; but, being confined at its outer 
edge, the disc a is bulged at the centre, as shown in out- 
line in Fig. 4, and it is this change of form which assists 
in the rapid make and break required. 

The receiver which it is proposed to use in connection 
with the transmitter is shown in Fig. 5. In this two 
horse shoe magnets are employed, their armatures be- 
ing connected by wu flexible steel spring. At the centre 
of the spring, a rod is attached to the centre of the 
diaphragm, by which the vibrations of the armatures, 
under the influence of the current, are transmitted to it. 
The coaction of the magnets is said to greatly increase the 
volume of sound emitted by the receiver. 


—__—_.§+e- oo ——————————— 


New Electric Locomotive Headlight. 





The trying conditions in which an arc lamp is placed 
when employed as a locomotive headlight make it im- 
portant to guard against the disturbing effect of vibration 
and, at the samo time, to maintain the arc in the focus of 
the reflector. These conditions have given rise to quite a 
number of devices, the most recent of which is the elec- 
tric headlight of Mr. George ©. Pyle, the electrician of the 
American Electric Headlight Company, of Indianapolis. 
Our illustration shows the general features of the lamp, 
which are of cousiderable interest. Mr. Pyle maintains 
the arc at the same point, or the focus, by making the 
lower electrode a stationary copper rod while the upper 
positive elcctrode consists of the usual carbon and is regu- 
lated by suitable mechanism. In order to steady the 
carbon, a brace is clamped to the copper rod, from which 
extends an arm that embraces the carbon electrode so that 
it is guided and cannot be shaken out of line by the jar- 
ring of the engine. The guide is, of course, insulated for 
obvious reasons, The arm is very thin in the direction in 
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NEW HEADLIGHT FOR LOCOMOTIVES. 


which the rays of light are projected, so that it does not 
obstruct them. 

In the practical operation of the lamp the quality of the 
current is modified somewhat from that usual in lamps 
having both electrodes of carbon, so as to increase the 
quantity while reducing the electromotive force thereof, 
and a somewhat shorter arc thap usual is used. Under 
these conditions, according to Mr, Pyle, when the lamp is 
in action, carbon is vaporized from the positive pole and 
projected and deposited on the copper tip of the negative 
pole, as indicated in the figure, thus forming a film of 
solid carbon thereon, which is maintained by fresh de- 
posits continually. By this means, it is claimed, the copper 
pole does not burn away appreciably, and does not appre- 
ciably tint the light of the arc, and it becomes the equiva- 
lent of a carbon pole without its disadvantages. Hence by 
these means not only is the arc kept at a constant focus by 
reason of the stationary and non-consuming negative pole, 
but by means of the steadying and guiding arm, embracing 
the electrode near the arc, all lateral play or vibration is 
prevented, and the arc is maintained laterally in a fixed 
position. 

Ne Eee 

The Buffalo Electrical Society.—At the meeting of the 
Society on Dec. 8, Mr. G. W. Felton, manager of the Western 
Union Company at Chicago, delivered a very interesting address 
on ‘* Ocean Currents” and the relation of the sea to electricity, 





A Novel Telegraph Relay. 





During wet weather, the attractive force of the magnets 
of the ordinary telegraph relay is frequently not sufficient 
to overcome the tension of the retractile spring, owing to 
the escape of the current. Consequently, the relay fails to 
work in unison with the transmitting-key of the operator 
at a distant station, while it responds freely to the key at 
the station where the main-line battery is located. It is 
with the object of remedying this evil that Mr. Joseph I. 
Conklin, Jr., of Brooklyn, N. Y., has designed a relay in 
which the feeble current is ‘‘ assisted,” as it were, at the 
beginning of each attraction of the armature; this being 
accomplished by means of a supplemental spring which 
acts only over a limited portion of the movement of the 
armature. The arrangement is such, however, that no 

















New Form or RELAY. 


resistance is offered to the instantaneous retraction of 
the armature by the regular retractile spring, until the 
armature is out of contact. 

The instrument isshown in the accompanying illustra- 
tion. As will be seen,it consists of the ordinary form of 
relay with the addition of the supplemental spring C 
whicb bears against the pin D, attached to the armature 
A. Now, when no current is on, or during breaks, the 
armature rests against the upper back stop-screw, as 
shown. The spring C is now in tension, and tends to force 
the armature, through the medium of the push-pin D, to- 
ward the magnets. Consequently, when the latter are 
electrically excited, the spring serves to assist in over- 
coming the inertia of the armature and the tension of the 
retractile spring a,and a very feeble current suffices to 
make the instrument respond properly. After assisting to 
start the armature, the working end of the supplemental 
spring C comes in contact with the face of the standard in 
front of it, so that its action ceases just before the arma- 
ture reaches its front contact; the armature being by this 
time so near the magnets that the attractive force, al- 
though weak, suffices to complete, the movement of the 
armature. The retractile spring;)a@ now acts with full 
force on the armature preparatory to and succeeding the 
next break in the current, and its retractile force suffices 
to draw back the armature and put in tension the supple- 
mental spring preparatory to the next make of the current. 
And thus the operation proceeds, the supplemental spring 
being adjusted, if need be, by the screw £ to increase ‘or 
diminish its effect in assisting the magnets or counteract- 
ing the retractile spring. 

By this means, it is claimed, the sensitiveness of the re- 
lay is greatly increased and its operation in trying weather 
greatly facilitated. 
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Snow and the Subways. 





At the regular meeting of the New York Subway Com- 
mission last week, Mr. Kearney, its engineer, reported 
that the weather had interfered with work on the new 
sections of conduit. The question of any further work 
this winter was left to the judgment of the engineer. 
Engineer Brown reported that the Metropolitan Telephone 
Company would propably put its cables in the sixth ave- 
nue conduit on Jan. 1, and Superintendent Brown, of the 
Western Union Company, said that the cables for the 
Third avenue elevated road would arrive by Dec. 15, and 
that the Third avenue poles would be removed when the 
cables were laid. Permits were granted to the Harlem 
Lighting Company to string electric light wires in Harlem 
for the convenience of merchants during the holidays. 

The most important feature of the meeting was the ap- 
plication of the Metropolitan Telephone Company to renew 
488 poles on the Kingsbridge road and Tenth and Eleventh 
avenues,connecting at Sixth avenueand Fifty-eighth street 
with the subway conduit, in order to complete a through 
telephone line between this city and Boston. The repre- 
sentation stated that the system from New York to Phila- 
delphia was a success and that the present system, which 
was now completed almost to Yonkers,was experimentally 
satisfactory. He mentioned that 30 wires would be brought 
into the city by this line, connecting with the principal 
cities along its routes. The company offered to remove 58 
old poles along the route in order to show that it only asked 
what was necessary. The commission decided to make a 
personal examination. 

The knowledge that the New York Underground Tele- 
graph Company, of which William H. Johnstone is Gen- 
eral Manager, was contemplating another attempt to lay 
conduits this month has led to the serving of papers re- 
quiring the Johnstone Company to show cause before the 
Court of Common Pleas, why an injunction pendente lite, 
and also a permanent injunction, should not be issued re- 
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straining it from laying any conduits in the streets of this 
city, 

The application is made on the affidavit of Subway Com- 
missioner Daniel L. Gibbens, who rehearses the relations 
existing between the commission and the Johnstone Com- 
pany and its threat to continue its work. The affidavit of 
all the Subway Commissioners goes into greater detail. It 
declares that the New York Underground Telegraph 
Company has no such rights as it claims, andif it ever 
possessed them that they have been lost and are now 
lapsed by reason of delay. It is set forth that such con- 
struction would result in great and irreparable injury 
to the Board of Subway Commissioners, that it would 
disarrange the general plans formed by the commission 
in pursuance of the law, and make it impossible 
for it to carry out its obligation. They therefore pray that 
the New York Underground Telegraph Company, inas- 
much as its proposes to use streets already included in the 
plan of the commission, be restrained from placing con- 
ductors or conduits in any of the streets of the city with- 
out first filing with the board maps showing the streets 
it desires to use and the character of the method 
it proposes to employ, and without first obtaining a permit 
from the board, Charles A. Hess, of No. 206 Broadway, 
is the attorney for the plaintiffs, and the Johnstone Com- 
pany will be represented by John R. Dos Passos. 

The Jobnstone Company claims that no subsequent 
legislation can deprive the company of its rights, inasmuch 
as it has fulfilled the conditions imposed by the act of in- 
corporation and the general telegraph act of 1848. 
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An Electric Low-Water Alarm for Steam Boilers. 








In our issue of Sept. 18 we illustrated and described an 
ingenious method of sounding an alarm when the water 
in a boiler sinks below a certain point. This method, 
devised by Mr. John J. Ghegan, consists in placing in a 
float within the gauge-glass of a boiler a piece of iron 
which acts upon a magnetic needle located close to the 
tube. The deflection of the needle closes an electri> cir- 
cuit including a bell, when the water falls below a certain 
level. Since devising that form, Mr. Ghegan has hit 
upon another idea, equally as ingenious, which involves 
the use of selenium. It is well known that this body 
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AUTOMATIC LIQUID LEVEL INDICATOR. 





possesses the property of changing its electrical resist- 
ance under the influence of. light, so that when removed 
from darkness to light its resistance decreases in very 
great ratio. The manner in which this idea is carried 
out in practice is shown in the accompanying illustration. 
Attached to the glass level tube on one side will be seen a 
lamp, the rays of which are concentrated by a lens upona 
strip of selenium H, on the other side of the tube. On 
the level of the water there floats a piece of cork or wood, 
so that when the water is at its normal height the rays 
from the lamp are intercepted and do not strike the 
selenium. The latteris in circuit with a battery and bell, 
and under these conditions its resistance is so high that 
the current is too weak to ring the bell. Now when the 
water sinks in the tube the float is carried with it and the 
rays of light fall upon the selenium. The result is that 
the resistance of the latter decreases and the current 
becomes strong enough to ring the bell, which warns the 
attendant. 





Magnetic Disturbance.—A dispatch of Dec. 8 from 
Rochester, N. Y., says: A magnetic disturbance of great intensity 
was noted here to-day. At 11:20 a. M. a magnetic needle two feet 
long moved over an arc of five degrees. The motion of the north 
pole of the needle was from a point two degrees to the west of the 
magnetic meridian to three degrees to the east. This is the most 
violent magnetic disturbance since that on the morning of Sept. 1 
following the great Charleston earthquake, 
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Prices of Carbons. 





The following important circular has been issued re- 
cently by the carbon manufacturers : 

‘* With a view of improving the quality of the products 
shipped and preventing the shipment of lower grade and 
inferior goods, with the consequent variation of prices 
and uncertainties of results, the undersigned carbon 
manufacturers in convention have considered these ques- 
tions. The result of their deliberations was, that a uni- 
form scale of moderate prices would be of benefit both to 
the consumer and manufacturer, and they have agreed 
upon the following schedule : 


Se RT Be an ee $12.00 per 1000. 
Hob | eeeaea eee cera 13.50 

ae act go ann 0s odds dpa ' “ 

DEEN ins PCG cence fs tsede criaheaers 18.00“ 

MES ML 55, ponessnrthesexis seein 25.00 


Odd lengths at the rate of $12 per 1,000 feet, plus 25 per 
cent. of the cost of the odd length. Short lengths at the 
same rate per inch, plus 25 percent. Sizes other than 
7-16ths in the same proportion. The above prices are all 
f. o. b. at factory, and for plain or copper coated carbons. 
Bills payable from Ist to 10th of each month succeeding 
sale, without discount.” 

The above is signed by the Parker Russell Mining & 
Manufacturing Co., by G. W. Parker, President; the Na- 
tional Carbon Co., by W. H. Lawrence, Manager; 
the American Carbon Co., by Chas. Heisler, Manager; 
the Crystal Carbon Co., by D. A. Dangler, President; 
the Boulton Carbon Co., by W. H. Boulton, Manager; 
the Pittsburgh Carbon Co., Limited, by D. D. Dickey, 
Manager; the Cleveland Carbon Co., by H. A. Tre- 
maine, President. It will be noted that two large con- 
cerns are not represented in the list. 
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Western Union Figures. 








The Western Union Telegraph Company’s quarterly 
statement for the three months ending Dec. 31, 1886, is- 
sued last week, compares as follows with that of the cor- 
responding quarter of last year, the figures for the current 
quarter being partly estimated, while those of 1885 indi- 
cate actual results ; 














1885. 1886. Changes. 
Net revenue......... $1,014,559 $1,000,000 Dec. $14,559 
Deduct : 
Interest paid....... $123,768 $123,470 Dec $229 
Sinking fund.... . 20,060 TRG S, > eewiaelee 
Total deductions... $143,768 $143,470 Dec $298 
Balance for dividend pr 
POPRONOR sce cccees ss #870,791 $856,530 Dec. $14,261 
Total surplus...... $4,337,191 Sa.avee” RS 


The company paid a dividend of 1} per cent. ($1,000,000) 
for the quarter last year, or $129,209 more than was earned 
during that quarter. For the current quarter the report 
says: ‘‘ The committee recommend to the board of direct- 
ors that no dividend be declared.” No dividend was de- 
clared. The statement shows that the net revenue for 
the quarter ending Sept. 30, 1886, was $1,157,898, or 
$42,102 less than the estimate previously made for that 
quarter. The surplus, which on July 1, 1886, was $4,309,- 
834, is now $6,180,792, being an increase for the six months 
of $1,870,958. 

Mr. H. B. Hyde resigned as a director of the Western 
Union at the meeting, and the vacancy was not filled. 
The actual figures for the September quarter show that 
the estimated net earnings were $42,102 greater than the 
actual. The earnings on the stock for the Dec. 31 quarter 
were 1.07 per cent., and for the Sept. 30 quarter 1.26 per 


cent. 
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Magneto-Electric Induction and the Gramme Ring. 





At the meeting of the Electrical Section of the Amer- 
ican Institute, held on Dec. 8, the discussion of Mr. Town- 
send Wolcott’s paper of the previous meeting, ‘‘On the 
Theory of Magneto-Electric Induction as Applied to the 
Gramme Ring,” was resumed. 

Mr. Wolcott briefly reviewed the principal points dwelt 
upon in his paper, publishéd in our issue of Dec. 4. As 
will be remembered, his views contemplate a new analysis 
of the phenomena of induction and a different interpreta- 
tion of the réle played by the iron core or ring of the 
Gramme armature. 

Taking, as a point of departure, the fact of the depend- 
ence of induction upon a relative motion of a conductor 
and field of magnetic force, he discusses the function of 
the iron core in dynamo armatures, After criticising the 
explanations currently accepted to account for the 
phenomenon of dissymmetry of commutation, he proceed- 
ed to give his own elucidation of what takes place. In 
regard to the manner in which the induction of currepts 
in the armature wire is produced, Mr. Wolcott rejects the 
theory of M. Antoine Breguet, that the iron core acts as 
a “screen,” which prevents the lines of magnetic force 
from acting inductively upon the inner wire. He does not, 
indeed, analyze the action of the iron core asa whole, but 
in detail. He resolves the iron into infinitesimal particles, 
or molecules, and arrives at his theory by tracing the 
polar behavior, or displacement, of each element at suc- 
cessive steps of its translation from pole to pole in the 
magnetic field as the armature revolves. The tilting or 
rotating movement of the polarity of each molecule is 
made to account for the induction taking place. This 





theory, it will be seen, is substantially the same as that 
advocated by the late Count du Moncel, and known as the 
‘** theory of polar interversions,” 

The views advanced by Mr. Wolcott led to a very inter- 
esting discussion, participated in by Messrs. Mailloux, 
Pendleton, Vander Weyde and Wetzler. Mr. Mailloux 
defended warmly the so-called magnetic screvn theory of 
Breguet. He showed by diagrams indicating the course 
of lines of magnetic force under various conditions that 
the phenomena of induction as manifested in the Gramme 
ring could all be logically explained under Breguet’s 
theory without difficulty, and that the fundamental ex- 
periments adduced by the author were not rightly inter- 
preted, and did not consequently invalidate the fact that 
the screening action of the iron core occurred. He dwelt 
upon the nature of this screening action and thought that 
it was probably never perfect or absclute in the Gramme 
ring, but at best only differential, or that, in other words, 
there were still lines of magnetic force not screened which 
neutralized in part the induction taking place on the 
outer face of the ring. Mr. Mailloux explained that a 
great deal of misunderstanding relating to the screening 
action of the ring was doubtless due to an imperfect or 
rather incomplete conception of the properties of lines of 
magnetic force, and referred in particular to certain 
peculiarities of behavior in lines of magnetic force 
which had come under his observation, and which he 
had studied carefully by means of magnetic spectra 
taken under varied conditions. He referred to the 
report of his lecture before this society, published 
in THE ELECTRICAL WORLD of March 10, 1883, in 
which some of these spectra were reproduced. He regard- 
ed phenomena like these as being such as no complete 
unimpeachable theory of magnetism could afford to ex- 
clude from its premises. It occurred to him that in the 
depths of that vast subject, there might yet remain a few 
unexplored and even undiscovered recesses rich with facts 
now unknown to us, in spite of the efforts of Faraday, 
Weber, Hughes and other equally able researchers. He 
paid a high tribute to the efforts made by Maxwell to ana- 
lyze in the crucible of mathematical logic the wealth of 
facts given him by some of these explorers and to find in 
them the ‘‘ trail” or pathway leading to and through the 
‘**undiscovered country.” He spoke in equal terms of the 
labors of Clausius, Froelich, Thompson, Rowland and like 
mathematicians to adapt the same powerful methods of 
analysis to magneto-electric induction as we find it in the 
dynamo-electric machine. Nevertheless, while appreciat- 
ing fully the invaluable services of these men to this study, 
and while admitting that the evolution of the problem had 
progressed, he thought we were still considerably removed 
from the time when even such apparently magical power 
as mathematical analysis could furnish us with a compre- 
hensive and exhaustive theory of magnetism and of mag- 
neto-electric induction. He thought that further *‘ pros- 
pecting ” in the unknown districts would be necessary to 
complete the survey from which the data yet wanting 
may be obtained. 


— 
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Revival of the Bucket Shop War. 
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The old troubles in this city in connection with the Stock 
Exchange, the ‘‘ ticker” companies and the bucket shops, 
have revived within the last week. The New York Star 
has been agitating the matter, and has given considerable 
space to it. One of the facts brought out was that from 
one “ distributing” office no fewer than 54 bucket shops 
were supplied with quotations. It was stated that Mr. P. 
J. Morrison, the manager of the office in question, was once 
a telegraph operator, but that his income now reaches 
$50,000 a year. The charge was further made by Mr. E. H. 
Drake that the quotations used were those of the Com- 
mercial Telegram Company, and that they were sent over 
a wire from the main Commercial office at 18 Broadway 
to the Baltimore & Ohio main office opposite, being thence 
in turn transmitted to Marrin & Meier’s for ** distribu- 
tion.” Emphatic denials are given to this story by Presi- 
dent Anderson and Superintendent Healy, of the Com- 
mercial Company, and by the Baltimore & Ohio officials. 
Mr. Healy said : 

** We know from tracing our own wires that the wires 
which supply a number of bucket shops come directly 
from the Stock Exchange building. This will be news to 
the great body of members of the exchange, but it is true 
nevertheless. A privileged few who are in the secret keep 
it for their own personal gain.” 

‘*Where do Marrin & Meier get their quotations?” 

**They got them over five or six wires leased from the 
Western Union,” Mr. Healy answered, readily enough. 
‘* These wires run up into the cupola of the Stock Ex- 
change. When the roof was being moved I tried to get in 
there to see what they were up to; but I was refused ad- 
mission. Why, Ticker Superintendent Hutchinson of the 
Stock Exchange has even refused us permission to trace 
our own wires within the building,” 

‘*When the Stock Exchange accused us of furnishing 
quotations to Marrin & Meier,” Superintendent Healy con- 
tinued, ‘“‘I laid two additional circuits of two wires each 
to this building, and then disconnected one of our regular 
wires and used the various wires indiscriminately. It 
didn’t affect the bucket shops abit. This demonstrates 


conclusively that they had not tapped our wires, as Mr. 
Drake charged. I then sent bogus quotations over our 





wires; but when I sent the third one I was told by Hutch: 
inson that if we kept on we would be fired from the 
exchange. In my opinion Marrin & Meier get their quota- 
tions in half a dozen ways, and Mr. Drake knew it.” 

** Did your bogus quotations take in the bucket shops?” 

** Not once. We had men watching the blackboards in 
a dozen of them, but in no instance did we find them put 
ting up our bogus figures.” 

President Norvin Green of the Gold and Stock Tele- 
graph Company resented the strictures of Superintendent 
Healy upon his corporation. 

‘** We have spent a great many thousand dollars fighting 
bucket shops,” he said. ‘* These fellows get members of 
the Stock Exchange to sign their application for a ticker, 
representing that they keep a real estate office or a saloon 
or what not. Then we put in a.ticker, find that they are 
doing illegal acts, try to remove it, and presto! they snap 
on an injunction. Only yesterday they worked this game 
on us in Brooklyn.” 

The case to which President Green referred was that of 
a man who induced a reputable iron merchant to back up 
his apphcation, and then started a bucket shop on Mon- 
tague street, near the City Hall, Brooklyn. 

‘* We have an awful time with these fellows,” Dr. Green 
continued. ‘It keeps the experts busy tracing their 
wires. Why, we have traced wires clean over to Brook- 
lyn ; there they doubled up and returned to this city, finally 
running up through the leg of a table into a bucket shop. 
We make our contracts for one year, and only with people 
whom we believe are reputable. Our contracts contain a 
stipulation that we may remove our instruments when- 
ever we ‘believe’ the lessee is using the instrument in an 
illegitimate way. Now the courts hold that we ought to 
give notice before removal. If we do this an injunction 
is obtained at once and our hands are tied.” 

** But about the Commercial Company?” 

‘*Superintendent Tinker and Assistant Superintendent 
Small demonstrated to the satisfaction of the Stock Ex- 
change how the bucket shops got their quotations. Since 
then the Commercial has been getting off a deal of talk,” 
replied President Green dryly. 

As an example of bucket shop enterprise, President 
Green instanced the case of a man who sued his company 
for removing an instrument and ‘ruining his business.” 
On the trial it came out that he was supplying half a 
dozen bucket shops and raking in $150 per week on an ex- 
penditure of $25 for their machine. This constituted his 
** business” and his only business. 

Secretary George W. Ely, of the Stock Exchange, gave 
an emphatic denial to the ‘‘mysterious wires from the 
cupola” story, told by Superintendent Healy of the Com- 
mercial. 

**I deny emphatically,” said he, ‘‘ that any wires run 
from any part of this building, either from cupolaor cellar 
or any intervening space anywhere, except to the central 
oftices of the Gold and Stock and the Commercial com- 
panies, and also from the spaces allotted to the several 
telegraph companies who receive and transmit quotations 
to neighboring and foreign cities.” 

The Commercial Telegram Company denies that it has 
ever received a cent, directly or indirectly, from Marrin & 
Meier for quotations, and now offers a reward of $560 to 
any one who will trace that firm’s quotations to their 
source, 

The motion to make permanent atemporary injunction 
granted a few days ago, forbidding the Gold and Stock 
Telegraph Company removing a ‘‘ ticker” from the office 
of a young man named Pooton, in the Garfield Building, 
in Brooklyn, came before Judge Bartlett, on Saturday last, 
for argument and final disposition. Counsel for the 
motion stated that his two clients, one of them an infant, 
were doing a little business in the way of transmitting in- 
formation regarding stock transactions for the benefit of 
customers. A friend made application to the proper 
authorities of the company for a “ticker” and it was 
granted. The ticker was placed in the office of his clients. 
They were willing to pay for its use and to comply with 
the rules and regulations of the company, but the com- 
pany threatened to remove the instrument. The motion 
was to prevent them from doing this. Counsel claimed 
that the company was a public carrier, and as such bound 
to supply the service to all who asked for it. This princi- 
ple of law, counsel said, had been clearly established by 
half a dozen claims already granted. 

Counsel for the company claimed that the instrument 
was obtained by some one else and placed in possession of 
the plaintiffs without the knowledge or consent of the 
company, and the question was whether the company was 
entitled to protection. 

The case will be further argued. One of the counsel 
for the plaintiffs said that one of the plaintiffs, named 
Pooton, came to Brooklyn from Boston a short time ago 
and procured through a friend a “stock ticker” for his 
ottice. They had done some business with the Stock Ex- 
change, and some of their orders, he believed, had fallen 
into the hands of some of the ‘‘ bucket shop” operators, 
whereupon a well-known and extensive Wall street op- 
erator, who has an office in Brooklyn, complained to the 
Western Union Telegraph Company, which owns the 
Gold and Stock Telegraph Company, and demanded that 
the ticker be removed. Hence the threat of the Gold and 
Stock Telegraph Company to remove the instrument and 
the application for an injunction to prevent the removal. 
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NEW YORK NOTES. 


Orrice or THe ELECTRICAL WoRLD, 
New York, Dec. 13, 1886. ; 


The United States Electrical Company, President J. W. Carter, 
Secretary and Treasurer Carl Faber, was organized three years 
ago. It was the outgrowth of a general electrical business built up 
since 1870 by J. W. Carter & Sons, who, it may be remembered, 
patented in 1880 the well-known extension bell. The compavy 
first occupied a small office at 286 Fulton street, Brooklyn, then 
took more room as the business grew, and has now removed to 
the large building 529 Fulton street, where it has fitted up 
in neat style. The location is a handy one for builders and 
house owners, as well as for the electrical novelty trade. 
The stockholders are men of prominence, with the means 
necessary to advance the interests of the company. The stock 
now carried is large and remarkably complete. The com- 
pany is pushing its dry battery, of which sales are ex- 
cellent, and the peroxide is also meeting with good demand. 
The company is manufacturing a good accumulator in all sizes, 
or to order, in herd rubber and glass cells, for house lighting, 
cautery and expcrimental purposes. A specialty is made of elec- 
tric light, telegraph and telephone supplies. The company has 
a factory for turning out its work, and will shortly put on the 
market a dynamo for arc and incandescent hghting. It is now 
arranging to fit up the establishment with its own incandescent 
system. The company is sole agent in Brooklyn for the Callender 
insulated wires. The establishment will bave on hand motors of 
all sizes, from \ h. p. up. The company has offices also at 41-43 
Wall street, this city. 

The Direct Electric Fire and Ambulance Telegraph Company 
will have its office in the same building as the above. The object 
of this company is to connect.mills, warehouses, public buildings, 
private residences, etc. , direct to the engine houses nearest the 
subscribers in each district. The company has a fine automatic 
thermostat system, and the Board of Underwriters has allowed a 
rebate on insurance wherever it is put in. The system is also en- 
dorsed and approved by the Brooklyn Fire Department. The 
company is ready to put out its call boxes on rental, and will thus 
derive its revenue. The system is covered by letters patent, and 
its evident advantage isthat the alarm goes direct to the engine 
house. 

The Edison United Manufacturing Company has on view one of 
the finest chandeliers or electroliers ever made. I doubtif its equal 
in this line of work can be found. Itisan 18-light combination 
fixture, and the design is strikingly bold as wel] as beautiful. It 
is encircled at the base by griffins or other fire-spitting animals of 
the Dragon of Wantley type. These serve as a guard, so to 
speak, to the structure at the top, consisting of a copy of the 
Temple of Diana or one of the other worthies of Lempriere’s 
Dictionary. The effect is classically ornate. The lamps are in 
three rows ; the bottom row or ring is seven feet in diameter. 
The full height is about ten feet, and the whole is of rich bam- 
mered brass brought into high relief with silverand gold. Several 
electroliers of this design have gone with the installation for the 
State House at Harrisburg, Pa. The manufacturers are Berg- 
manu & Co, 

The stockholders of the Edison Electric Light Company and 
the Edison Company for Isolated Lighting, representing 7,700 of 
the 10,000 shares of stock, held a meeting last week and consoli_ 
dated the two companies, which will be known as Edison Electric 
Light Company. The change consists in dropping the word 
‘*the,” but otherwise the company is the same as the old one. 
The report of the company showed that in the past year more 
money was earned than in all the previous years added together. 
The new stock in place of the old was ready and all of it was 
taken. 

It is a great pity that New York does not enjoy in its police 
service the same use of the telephone that Brooklyn does. “An 
article in the New York World last week said: ‘‘A_ police 
official from a city in the West visited Brooklyn a week ago and 
went away from the City of Churches saying that if he could 
make the improvements that he wanted in his own force he would 
keep Brooklyn in his mind. The police telegraph system was what 
impressed him most favorably. There is no denying the fact that 
it is the best in the country. Twenty precincts communicate with 
Headquarters by means of the telephone and dial telegraph in- 
struments. If one breaks down the other is in use and serious de- 
lay is out of the question. Precincts are always in communication 
with one another, and messages are delivered and taken while 
New York’s police officials are studying out the first sentence of 
the old, slow-going dial. All Supt. Campbell has to do when he 
wants to talk to officials in Sing Sing, Crgw Hill or Trenton peni- 
tentiaries is to step into bis office and call them up. Any captain 
in Brooklyn can do the same thing, but New York captains have 
to either go to Headquarters or give their business away while 
shouting in some neighboring establishment where there is a tele- 
phone.” The force of the police telegraph department, I may 
add to the above, consists of Superintendent, F. C. Mason; 
Operators, Gear, Williams, Cornell, Campbell, Keenan and 
Malloy ; Linemen, Manee and O'Connell ; Messenger, Guise. 


NEW ENGLAND NOTES, | 


Brancuw OFFIce OF THE ELECTRICAL WORLD, | 
Boston, Dec, 14, 1886, { 


The American Bell Telephone Company has declared a divi- 
dendof $3 per share, payable Jan, 15, 1887. 

The Erie Telephone Company bas declared an extra dividend 
of ‘¢ of one per cent. (50 cents), payable Dec. 23, The regular 
dividend is one half per cent. quarterly. 

The linemen employed by the Cambridge, Mass., Electric Light 
Company struck for increased wages Dec. 8, They were 
paid and discharged. 

The officers of the torpedo station at Newport, R. I., unani- 
mously favor the adoption of electric lights for all the buildings. 

The Ben Franklin Electric Light Company, Manchester, N. H., 
is enlarging the lighting capacity of its plant. A boiler of 200 
h. p. has just been put in by the Manchester Locomotive Works. 

Electric light plants at Milford, Mass,; Hudson, Mass., and 
Portsmouth, N. H., have each been supplied with a 60 h. p. Ball 
automatic engine. Messrs, 8, L. Holt & Co., of Boston, filled the 
orders, 














It is reported that Messrs, W. A. Chase and F. A. Lakin re- 
cently purchased the electric light plant (Schuyler system) at 
Westfield, Mass, It cost those enterprising gentlemen—it is said 
—$25,000. 

Mr. C. D. Smith, formerly the general manager of the American 
Electric and Illuminating Company, and now Eastern agent of 
the National Carbon Company, of Cleveland, is visiting Boston in 
the interests of bis company. 

The sequel to the pending Brush-Merchauts’ consolidation—two 
of Boston’s leading local electric light companies—is the reported 
incorporation of the Boston Electric Light Company at Portland, 
Maine. Capital stock, $1,000,000. President, F. A. Gilbert. 

The North Adams, Mass., Electric Light and Power Company 
intends to adopt an incandescent system, and at the same time 
increase the number of its arc-light machines. It has just added 
another Armington & Sims automatic engine to the plant equip- 
ment. 

The Hyde Park, Mass., Electric Light and Power Company on 
Dec. 8 elected officers as follows: President, John S. Bleakie ; 
Clerk, F. A: Wyman; Treasurer, S. B. Balkan. Directors: David 
Perkins, E. H. Williams, W. 8. Hill, H. M. Cable, and the other 
gentlemen named. The capital is $20,000, said to be more than 
one-half taken. 

The Salem, Mass., Electric Light Company some time ago or- 
dered the fire-alarm wires removed from its poles, giving as an 
explanation: ‘‘ That in the event of the wires of the two systems 
becoming crossed at night persons attending the lamps would be 
in danger of receiving injury.” The orders receiving no atten- 
tion, the electric light company removed the wires objected to, and 
cast them into the streets. 

The following named gas-light companies have recently filed 
petitions to the Massachusetts Legislature asking for authority to 
furnish electricity for illuminating and power in the territory 
that they have heretofore supplied respectively with gas: The 
Jamaica Plains Gas-Light Company, Dorchester Gas-Light Com- 
pany, Cambridge Gas-Light Company, and South Boston Gas- 
Light Company. * 

A representative of the Boston Gas-Light Company (which peti- 
tioned the Legislature a short time ago for authority to produce 
electricity, for power as well as for light), states that the use of 
electric lights in some stores has not decreased the consumption of 
gas, as other stores have used more gas thin formerly in order to 
make a brilliant illumination. 

At a meeting of the Woonsocket (R. I.) Gas Company, Dec. 7, a 
committee of three was appointed to obtain information regarding 
the advisability of establisbing an electric light plant in counec- 
tion with the company’s works. 

Professor Elihu Thomson, of the Thomson-Houston Electric 
Company, gave a lecture on an electrical invention of great im- 
portance, to the Society of Arts at its meeting at the Institute of 
Technology on Thursday evening, Dec. 9. The subject was ‘‘ The 
New Art of Electric Welding.” Professor Charles R. Cross, who 
presided, introduced Professor Thomson, who then proceeded to 
demonstrate to his audience how to join not only pieces of any 
one metal, but pieces of dissimilar metals with a true weld strongly 
and perfectly. The uses to which the process is applicable are 
numerous and of importance. It may serve for uniting wires for 
telegraphic and other purposes, for butt-welding water pipes or 
tubes, for making and repairing of all sorts of tools. The appa- 
ratus which Professor Thomson used in practically illustrating his 
discourse cousisted of two heavy clamps to hold the pieces to be 
joined and convey the current. This current is produced from a 
special form of induction coil, which creates a current of great 
volume, but of low electromotive force. As the speaker clearly 
and comprehensively proceeded with his lecture, be stopped now 
and then for a few seconds only to weld wires of various sizes, 
and then pieces of brass, copper and other metals which were so 
strongly joined that the severe tests each was subjected to satis- 
fied every one present of the practicability, importance and great 
merit of the subject treated upon. The audience was unanimous 
in the opinion that Professor Thomson deserved the gratitude of 
every one interested in the advancement of science. 

Mr. M. E. Baird, traveling agent of Messrs. Holmes, Booth & 
Haydens, is spending a short time in Boston in the interests of 
that well-known company. 

Kiernan’s News Agency sends out the following: ‘‘ A party in 
intimate relations with the Garrett interest sends us this state- 
ment: ‘ The Baltimore & Ohio Telegraph Company, instead of 
burying the hatchet with the Western Union, is now actively en- 
gaged in pushing its plant both in the West and Canada, and is 
also now in negotiation with some very important electricians in 
perfecting a system which will quadruple its facilities, which the 
Western Union will be unable to control or supplant. There will 
be no raising of tolls on the first of the year, and before Feb. 1 
the Baltimore & Ohio will compete with the Western Union in 
almost every town and territory where the Western Union now is 
in control. The new roads now building are seeking Baltimore & 
Ohio wires.’ ” W. I. B. 








PENNSYLVANIA NOTES. 
PITTSBURGH, Pa., Dec. 13, 1886. 

Another important move has been made here by Mr. George 
Westinghouse, Jr. He now goes in to the manufacture of a new 
insulated wire. The Pittsburgh Dispatch of Dec. 12 gives the 
following particulars : 

‘** Work is being pushed rapidly in the transformation of the old 
Eagle Cotton Mill on Sandusky street, Allegheny, into the new 
underground cable wire-mill. The building was leased about three 
weeks ago by George Westinghouse, Jr., for a preliminary plant 
for the manufacture of the wire recently patented by E. G. Ache- 
son, of this city. Carpenters are tearing out and changing the 
entire inside of the structure, and the machinery necessary for 
the plant will be put in in a few weeks, but it will prob- 
ably be six weeks or two months before any wire is 
manufactured. The ‘ Acheson duplex wire,’ as the new invention 
is called, really consists of two wires. The first, or middle wire, is 
of copper, about one-twentieth of an inch in diameter, technically 
known as No, 18, American gauge. This is completely covered 
and insulated with gutta percha, or the patent composition used 
by the Standard Underground Cable Company, nearly as thick as 
the wire. This is then incased in a copper tube, which is really a 
hollow wire, and has the same sectional area as the central wire, 





‘Houston lights. They also signed a contract on Dec. 





The final covering is cotton immersed in japanned paint. By this 
plan both wires are insulated and form a complete metallic circuit. 
The current passes over the centre wire and returns over the outer 
or hollow wire. The first wire being completely surrounded by the 
return current on the outer wire absolutely prevents ‘cross talk’ 
or induction. This makes it specially adapted to telephone pur - 
poses. One very important feature claimed is the impossibility of 
accident by lightning and interruption by earth currents, which 
occasion the humming sounds which occasionally mar the in- 
stinctive pleasures of telephone conversation. All other anti-in- 
duction wires when bundled into a cable use the earth as a return 
circuit. In other words, the wires are grounded at the termini. 
This is obviated by the metallic circuit of the new Ache-on wire. 
It makes no difference whether 2 or 1,000 wires form a circuit, 
there is no danger of induction or their being affected by the cir- 
cumstances which render other wires useless when twisted into 
cables. 

‘* Mr. Westinghouse is a large stockholder in the Standard Un- 
derground Cable Company, and it was the original intention to 
manufacture the wire at the plant at the corner of Sixteenth and 
Pike street, but it was found that facilities were too limited, and 
the other building was leased. Itis probable that the wire will 
be adopted by the cable company mentioned, but in regard to this 
Mr. Westinghouse refuses to speak. The new plant will not turn 
out more than half a mile of wire per day. 

‘Mr. Acheson, the inventor, is a young man, 26 years of age, 
and 4 resident of this city. He isa nephew of Hon. Judge Ache- 
son, and was associated with Thomas A. Edison for over three 
years. He went to Europe in the latter's interest, and introduced 
the electric light into Italy.” 

I send you asample of the wire. As you will observe, it is a No. 
18 American gauge, insulated with gutta percha to No. 13. The 
copper tube is electro-deposited and is six one-thousandths thick. 
It is claimed that it will not be any more expensive than a metal- 
lic circuit formed of any of the well-insulated wire now in the 
market. It is said also that Mr. Westinghouse has the control of 
the patents for America, Mr. Acheson retaining the Canadian and 
European patents. 








WESTERN NOTES, 


BRANCH OFFICE OF THE ELECTRICAL WORLD, 
CuicaGo, Dec, 11, 1886. t 


The tendency on the part of the gas companies to take hold of 
the electric light is increasing in the West. A certificate was this 
week filed with the Illinois Secretary of State, recording the 
change of the name of The Peoples Gas Light Company at Canton 
to the People’s Gas and Electric Light Company. The gas com- 
panies are rapidly coming to the conclusion that it is more profit- 
able to sell the electric light than to fight it, and the result will be 
beneficial to both interests. 

Some late electric light sales of the Van Depoele Company are 
as follows : 30 arc lights to the Laporte Electric Light Company, 
Laporte, Ind.; 40 arc lights (increase) to go to Crookston, Minn., 
making the Van Depoele plant there 70 arc lights in all; 16 arc 
lights to the Chicago Base-Ball Association. This last named 
plant will be used to illuminate the great toboggan slide which 
has been erected on the grounds of the Chicago Base-Ball Associ- 
ation. 

A. L. Ide & Son, of Springfield, Ill., find the demand for their 
excellent engines undiminished. They have just shipped a 50 h. p. 
engine with Ide’s steam pump, beater and steel tubular boiler to 
Moore & Prunk, Wellington, Kan., to drive 50 Thomson-Houston 
arc lights just put in there. They have also contracted with New- 
ton Real Estate and Investment Company, of Newton, Kan., for 
a 60 h. p. engine, pump, heater and boiler to drive 50 Thomson- 
2 
with the Union Cement & Lime Company, of Louisville, Ky., for 
one 24” x 30” 300 to 400 h. p. engine. This company has 
been running a 100 h. p. Ide engine for over a year, with entire 
satisfaction, and it is worthy of notice that in increasing their 
horse-power they still stick to the Ide engine. I learned, too, that 
the Ide engine took the silver medal given by the Mechanics’ Insti- 
tute Fair, at San Francisco, for its superior workmanship and 
design. I learn further that the two additional 60 h. p. Ide en- 
gines, put in the Thomson-Houston plant, are now in operation, 
and that the 40 h. p. engine of the same make just put in Brown- 
ing, King & Company’s handsome new stone store at Kansas City 
is driving Excelsior lights to the satisfaction of those enterprising 
merchants. 

The Railway Telegraph Supply Company are now occupying 
larger and more convenient offices at 211-213 Randolph street, 
Chicago. This company is doing the largest and most extensive 
business in its history. 

Captain Stone’s new central office at Cincinnati now claims to 
be the finest telephone office in arrangement and appointments in 
the country. The company have just got in a new multiple 
switch-board, which is working as it always does, perfectly. Cap- 
tain Stone has taken the opportunity, on putting in a new board, 
to introduce a great many improvements both inside and outside 
the office, and the Cincinnati Telephone Exchange is now in apple- 
pie order. 

The Western Electric Company are so pressed with orders that 
they are at present finding it necessary to run their large factory 
night and day. Some late electric light orders received by the 
company are asfollows: For Junction City, Kan., a 30 light 
arc plant: for San Diego, Cal., a 30 light arc outfit; and for Con- 
cordia, Kan., a complete installation. 

The ball given in Kansas City last week by the Telegraphers’ 
Association was a well-attended and pleasant affair. 

Six hundred tickets have already been sold for the telephone 
ball to be given in Kansas City on the 16th. 

Exhibitions of electrical apparatus and lectures thereon will 
form a feature of the entertainment. 

Mr. H. J, Brunner, who began business in Kansas City sev- 
eral years ago as a blacksmith and bell-hanver, has now moved 
into a large and spacious store, and carries a very full line of 
electrical goods and shelf hardware, 

O. W. Ditsch & Co., of Kansas City, deal in electrical supplies 
exclusively. They command a large city and country trade. 

The Kansas Electric Company has been formed at Topeka, 
Kan., with Mr, George J. Bayless as superintendent, formerly 
manager of the telephone exchange there, It will be prepared to 
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promptly execute all orders for annunciators, electric bells, etc., 
and will, besides, keep on hand a supply of material for building 
lines. Mr. R. B. Gemmell, Superintendent of Telegraph, Atchi- 
son, Topeka & Santa Fe Railroad, is at the head of the enterprise. 

Col. 8. G. Lynch, of 146 La Salle street, Chicago, furnishes 
me the following telephone stock quotations : 
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Rocky Mountain Bell.......... ; 

IMIR y sk 6s sain 3d batase Be 3 ty cub Ueeane aps 

WR OO <. :a.n sins Wha bP ian vip. ss 4c ed aweedess Oh 





Superintendent Dickey, of the Western Union Telegraph: Com- 
pany, Omaha, Neb., is in the city to-day. W. A. K. 


THE TELEGRAPH. 


French Telegraphs.—In the New Goblet Ministry, M. 
Granet will continue to have charge of posts and telegraphs. 


New York Rates Higher.—The Baltimore & Ohio Com- 
pany has advanced rates to all points in New York State from 20 
to 25 cents, conforming to the Western Union schedule. 


The Commercial Cable Company is said to have done a 
large business during the recent heavy storms in Great Britain, 
which crippled the land lines of its competitors. Its receipts in 
the two days of gale are reported to have increased 150 and 175 
per cent. 


Busy Albany.—It may not be generally known that Albany 
is one of the greatest telegraph centres in the United States. 
It stands third in the number of wires that run into its office, 
having over 200, while New York, which comes first, has only a 
little over 600, and Philadelphia comes next.— Albany Journal. 


Refusing Receivers.—At Philadelphia, on Dec. 8, Judge 
Butler, in the United States Circuit Court, after hearing argu- 
ment in the matter of appointing receivers for the Bankers & 
Merchants’ Telegraph Company, refused the application. There 
were two applications for such appointment ; une by Edwin Mid- 
dleton and the other by the Farmers’ Loan and Trust Company. 
In the former the motion took the shape of an appeal to vacate the 
appointment of Clinton P. Farrell as receiver. 


B. & O. Extension.—The Baltimore & Ohio Telegraph Com- 
pany has completed its connection with the Canadian Pacific Rail- 
way lines, thus adding another large and important territory to its 
system. This connection establishes direct communication be- 
tween all points on the Baltimore & Ohio system in the United 
States, and all points on the Canadian Pacific system from Quebec 
to British Cclumbia on the Pacific coast. It is expected that the 
line from Vancouver to San Francisco will be completed within 
30 days. 


Lower Rates.—The Baltimore & Ohio Telegraph Company 
issued a notice last week that attructed a good deal of attention. 
The rate for night messages over the Baltimore & Ohio lines has 
been 15 cents tor 10 words and 1 cent for each word additional. 
The announcement reduces this rate to 20 leading cities where 
night forces are maintained, and hereafter the night rate will be 1 
cent per word for 10 words or over, delivered by messengers, and 
1g cent per word when messages are dropped into the Post-Office 
at their destination, not less than 10 cents, however, to be ac- 
cepted for any message. The Baltimore & Ohio people say that 
this plan has been a long time in view. 


THE TELEPHONE. 


Erie Dividend.—The Erie Telephone Company has declared 
an extra dividend of \¢ of 1 per cent. (50 cents), payable Dec. 23, 
tostock of Dec. 13, books to reopen Dec. 23. The regular dividend 
is 4g per cent. quarterly. 


The Tropical American Telephone Company, which 
has an exclusive export contract with the American Bell Com- 
pany, has now arranged to off: r regular telephones for sale for 
export on terms much more liberal than | eretofore, and is pre- 
pared to fi'l all orders promptly. 


The Amagansett Telegraph and Telephone Company 
has been incorporated to do business in the town of Easthampton, 
Suffolk County, L. I., with J. Mason Schelling r, John B. Strong, 
Benjamin H. Terry, George C. Hand and Joshua B. Edwards, 
all residents of Amagansett, L I., as corporators, The capital 
stock is $2,500, divided into 100 shares of $25 each. 


Baseball Scores by Telephone.—In an interesting chat 
with a reporter of the local Mail; Mr. W. D. Allison, of the Chicago 
exchange, said : ‘‘ The day the Detroits played their last series 
here I shall never forget. About 3:30 we had at least two hun- 
dred calls for Spalding. By 4 o’clock four hundred eager enthu- 
siasts bad shouted ‘‘ Spalding.” The man at Spalding’s telephone 
then gave orders that we must not call him again, as he couldn’t 
answer four hundred questions even in twenty-four hours, and he 
was right. Failing to get reply from Spalding, our subscribers 
turned on us, and I directed all the girls to give the score by in- 
nings; it was our only resource.” 




















Mexico.—A City of Mexico dispatch says : ‘* The irregularities 
of Reed, the treasurer of the Mexican Telephone Company, do 
not affect the standing of the local company here, which controls 
this city, also Guadalajara and Pueblo. In all three cities sub- 
scribers are increasing, and here lines and poles have been re- 
newed, and good service is being rendered, with very few com- 
plaints. In an interview to-day with Mr. M. L. Guirand, man- 
ager of the company here, he said it wasa pity wher everything 
was going on prosperously, as the books of the company 
would show increased remittances to Boston, as compared with 
the previous year. He also said the plant had been renewed in the 
last two years ; that there was enough material on hand for the 
next six months, and that the Company, so far as Mexico was con- 
cerned, never stood better with the public or itself than now.” 

Taking the Case to Boston.—Mr. Jeff Chandler, of gov- 
ernment counsel in the Bell Telephone case, said last week that 
the government did not propose to appeal the case to t e Su- 
preme Court, but will institute suit against the company in Bos- 
ton as soon as possible. ‘* Not,” said he, ‘‘ because we believe the 





Cincinnati decision with regard to jurisdiction to be just, or be- 
cause we have any doubt in the matter, but because we realize 
that it would be impossible to get action by the Supreme Court 
for at least two years. The overcrowded condition of the dock- 
et,” he continued, ‘‘ would throw the case over until next term, 
and it would be almost impossible to get it advanced, as the 
court has several times refused to advance cases at the express 
solicitation of the Attorney-General, and it certainly would not 


29 do so in this case. We would spend two years to stand just where 


we are now, so that it has been deemed advisable to take the case 
to Boston.” 
The Government Suit.—At Columbus, O., on Dec. 7, the 


opposing counsel in the Bell Telephone case appeared in the United 


States Circuit Court, and the motion of the government's counsel 


to dismiss the case without prejudice, presumably with the inten- 


tion of bringing another suit in the Massachusetts courts, was 
argued at length. Senator Thurman appeared for the govern- 
ment, and the defense was represented by Senator J. E. Mc- 
Donald, of Indiana, and Hon. J. J. Storrow, of Boston. The 
counsel for the defetse contended that it was not proper to make 
the proceedings in connection with the plea of jurisdiction, which 
was argued a short time ago at Cincinnati, a part of the tran- 
script on appeal or removal. An agreement on this point was 
reached by counsel, and Judge Sage ordered the case dismissed 
without prejudice and without record, as far as its status in the 
Ohio district is concerned. 


A New Telephone.—A dispatch from Galveston, Tex., says 
that a new telephone was recently tested there with good results. 
The instrument is known as the Barriett-Nelms telephone, being 
the invention of 8. L. Barriett and W. W. Nelms, both young 
men and residents of Houston. The test consisted of talking 
over a wire 830 miles long, it being the distance to New Orleans 
and return. ‘The articulation was said to be very good. ‘‘ The new 
invention differs from the Bell, Edison and all other telephones, 
inasmuch as it combines the effects of an induction coil and the 
helix of a handphone, causing them to act simultaneously and in 
concert with each other by winding the coils in the same direc- 
tion and using a carbon diaphragm with three carbon contacts, 
thus enabling the use of a large amount of battery. Yesterday’s 
test was made with three cells. For ashort distance, no battery 
whatever is required, the automatic dynamo current being suffi- 
cient to articulate with great distinctness and steadiness. The in- 
ventors claim they can talk from New York to San Francisco 
with the same distinctness as yesterday’s test.” 


Telephone-Cum-Telegraph.—A Boston paper has this : 
‘* A story, started two or three days since, and which at the time 
received little credence, but which is now believed to have a very 
substantial basis, is to the effect that negotiations for the control 
of the Bell Company by the Western Union Telegraph Company 
are in progress, and what is more are in a fair way to assume 
definite shape. The present close relations of the two corporations 
are very well understood, and the project quietly hinted at is, so 
far as a combination is concerned, perfectly feasible, though pub- 
lic sentiment as expressed through the Legislature or by litiga- 
tion, would in all probability put in the way of consummation a 
most formidable obstacle. Either of these companies is a gigan- 
tic power in itself, and a combination of them would give prac- 
tically a grand monopoly of two of the most valuable adjuncts to 
business and commerce in existence, such as the age is hardly 
ripe for. But it is a fact that such a union has been talked of in- 
formally, and it may be, for aught that can be learned here, that 
it has received a more serious consideration, but whether or not 
it will get any further than talk, time alone can tell. 1n view of 
all the current intimations concerning the matter, the significance 
of the recent efforts to depress Western Union is very apparent.” 


THE ELECTRIC LIGHT. 


Webster City, Ia., will be given the electric light by Mr. 
W. C. Wilson and others. 

Fort Edward, N. Y., wants the electric light. 
Hooper is interested. 











Mr. C. H. 


The Brooklyn Gas Company proposes to obtain electric 
lighting privileges. 

Birmingham, Ala., has a new Edison company with a 
capital stock of $75,000, 

Racine, Wis.—The Badger Electric Light Company is mak- 
ing improvements in its plant. 

Manchester, Ia., is to be lighted by electricity. Mr. E. F. 
Keim, of Dubuque, Ia., is interested. 

Newport, R.I.—It is proposed by the authorities at the U.S. 
Torpedo Station to put in an electric light plant. 

Brattleboro, Vt., bas a Jackson machine of twenty 16 c¢. p. 
capacity. Mr. C, E. Barrett will run the little plant. 


The Naugatuck, Conn., Electric Light Company was 
recently organized by Mr. E. H. Carrington and others. 

A Toboggan Slide.—The new toboggan slide at the Polo 
grounds, this city, has a number of electric lights all around it. 

The Woonsocket, R. I., Gas Company has a committee 
inquiring about the advisability of putting in an electric light 
plant. 

Norwalk, O.—The Norwalk Light and Power Company has 
been formed by Mr. C. H, Gallup and others with a capital stock 
of $25,000. 

Biddeford, Me.—The Traders’ Electric Light Company has 
been organized with Mr. O. F. Page as President. Its capital 
stock is $20,000, 

Scranton, Pa.—The Scranton Edison Incandescent Electric 
Light Company has $190,000 subscribed. Its plant is nearly 
ready for work. 

Keene, N. H.—The Keene Gas Company is getting ready for 
its electric light plant, and will have a 50h. p. engine and a 60 
h. p. steel boiler. 

The Boston Gas Company in going into the electric light- 
ing business proposes also to pay attention to the distribution of 
power by electricity. 

Renovo, Pa.—The Renovo Edison Electric Light and Power 
Company has incorporated with a capital stock of $20,000. Mr. 
J. C. Hill is treasurer. 





Plattsburgh, N. Y¥.—The Plattsburgh Electric Company, 
incorporated by Mr. G. D. Dunham and others, has a capital 
stock of $12,000. 


Kansas City.—The Edison Electric Light and Power Com- 
pany, of Kansas City, incorporated by Mr. K. Coates and others, 
has a capital of $100,000, 


The Demand for Carbons.—Tte Crystal Carbon Works, 
Cleveland, O., report that business is very good, and that their 
factory is being worked at its full capacity. 

Woburn, Mass.—The Edison Electric Light Company, 
Woburn, Mass., are setting a new tubular boiler with the Jarvis 
patent boiler setting to burn screenings for fuel. 


The Boston Electric Light Company has been incor- 
porated at Portland, Me., with Mr. F. A. Gilbert, of New Haven, 
Conn., as President. Its capital is put at $1,000,000, 


The Cruiser ‘* Chicago.”"—The Edison Company is the low- 
est bidder for furnishing an incandescent electric lighting plant 
for the new cruiser ** Chicago,” and will probably be awarded the 
contract at $8,280. 


Natick, Mass.—The Natick Electric Light and Power Com- 
pany have started their new station successfully. They have 
ordered the second Armington & Sims engine from the Jarvis 
Engineering Company. 

the New York Aqueduct.—Nearly 150 lives have been 
lost at the new Croton Aqueduct works sioce they were begun 
three years ago, and the number would have been greater but for 
the resort to electric light of late. 


North Adams, Mass.—The North Adams Electric Light and 
Power Company have purchased from the Jarvis Engineering 
Compauy a 60 h. p. Armington & Sims engine. Heretofore they 
have used line power from a long-stroke engine. They intend to 
run incandesent lights. 


Lakewood, N. J., is to be lighted by electricity. The lights 
will be put in the popular winter hotel, the Laurel House, and in 
several of the churches. It is understood that the contract has 
been secured by the United States Company. 

Kings on, N. ¥.—The City Council of Kingston on Dec. 10 
gave a three years’ contract for lighting the streets of the city 
witb 100 American arc lights. The American Illuminating Com- 
pany of Kingston is now under organization and has given an 
order for 200 lights. 


Norwich, N. ¥.—The American Illuminating Company of 
Norwich, N. Y., was formed last week. An exclusive franchise 
was granted to it by the president and trustees of the village 
council, The company begins operations by installing a 50-light 
American plant, which has been ordered. 

St. Paul, Minn.—An additional 50-light plant of the Ameri~ 
can system was shipped to the St. Paul Gas Company this week, 
This isa rapid increase since the gas people began to use the 
lights, The system is giving so much satisfaction to the gas com- 
panies, it is probable that its capacity will be doubled during the 
coming year. 

Springfield, I1l.—Investigations hove been going on by the 
State officials at Springfield, Ill, for some six or eight months 
regarding electric light for the State capitol building. The 
American system has finally been adopted. A 50-light plant was 
ordered from the American Company on Saturday last, and was 
shipped the first of this week. 


In a Big Tunnel.—The great tunnel of the Baltimore & 
Ohio Railroad Company through the city of Philadelphia has 
just been finished. The deepest part of the cut is 39 feet, through 
solid beds of rock. The tunnel is of massive masonry and brick, 
and has taken a year to build. Traffic begins this week. The 
whole structure is made light as day by electricity. 


Belvidere, N. J.—Jesse W. Starr, of Philadelphia, has con- 
tracted with the town council to light the streets of Belvidere with 
30 Schuyler are lights and 25 gas lamps for the low price of $750 
a year (?). Work has been begun on the electric plant, and the gas 
plant will soon be under way. An incandescent machine, is con- 
templated for the lighting of some of the best residences, and gas 
is to be furnished at $1.50 per thousand. The Belvidere Gas and 
Electric Light Company has been incorporated and has arranged 
to buy out Starr’s contract, with the gas and electric plants, as 
soon as they are in working order. 


APPLICATIONS OF POWER, 


Over the Drachenberg.—An electric railway is to be con- 
structed across the Drachenberg Mountain, Germany. 


The Third Avenue Road.—One of the heaviest stockhold- 
ers of the company is quoted by the papers as saying that ‘* the 
directors are keeping’ an observant eye on all new inventions, and 
that probably withi.: the next eight months horses will be dis- 
placed by electricity.” We hope so. 

Fighting for Underground New York.—The suit of 
Jobn Jacob Astor and other property owners along Broadway 
against the New York Arcade Railway Company for a perpetual 
injunction restraining the company from proceeding with the con- 
struction of its proposed road under Broadway, was begun before 
Judge Van Brunt in the Supreme Court on Dec. 10. The plain 
tiffs bese their claim on the ground that the company’s corporate 
rights expired years ago, Ex-Senator E. Thomas opened for 
the Arcade Railroad Company. 


New Brunswick, N.J.—The Heme News, of New Bruns- 
wick, is running its presses with a three-horse Sprague motor de- 
riving current from the local Edison station, The paper is very 
well pleased, and says: ‘‘ A few days ago it drove our two larg- 
est presses, a Potter and a Campbell, up to their maximum speed, 
printing the Home News and Fredonian editious both at the 
same time. We bave found the motor at ail times reliable.” 
Sprague motors are also being put in by local butchers, jewelers 
and others, *‘all of whom regard their operation with satisfac- 
tion.” 
= Washington.—It is probable that Washington will soon be 
provided with something better in the way of public conveniences 
than the present antiquated horse car system, The motive power 
is to be either electricity or cables. Two bills were introduced in 








the Senate on Dec. 6 to authorize the change—one by Mr 
Voorhees, for the Washington & Georgetown Railroad, and the 
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other by Mr. Salisbury, for the Capitol, North & South Washing- 
ton Railroad Company. Some unimportant changes are made in 
the route of both lines, and the new cars are limited to a speed of 
ten miles an hour, There is every probability that the proposed 
alteration in the charter privileges which this will necessitate will 
be granted without serious opposition at the present session. 
Senator Spooner promises to push the bill when reported to final 
action as speedily as possible. 


PERSONALS. 


Mr. Robert Garrett has been elected a trustee of Johns 
Hopkins. The choice is a good one and should be highly benefi- 
cial to the University. 

Mr. F. Fosdick, wel] known among electricians as the presi- 
dent of the Fitchburg Steam Engine Company, has been re-elected 
Mayor of Fitchburg, Mass, He was the temperance candidate. 

Mr. C. H. Hinds, the electrical manufacturer, is one of the 
jurors in the retrial of Alderman McQuade, one of the 
** boodlers,” connected with the Broadway Railway “steal.” 
Mr. Hinds has his friends’ best wishes, 

Mr. Edward Weston received at his private laboratory in 
Newark, last week, the members of the Society of Mechanical 
Engineers, which has been in session here, The visitors were 
greatly pleased with what they saw at the laboratory. 

Mr. John J. Ghegan, of Newark, N. J., whois winning 
reputation for originality in electrica) invention, has, it is said, 











devised a most ingenious system for the protection of railway ex- 
press cars, which almost invariably carry valuables, and have 


connection with other parts of the train, and regular as well as 
chance alarms can be given. In view of recent events, the de- 
mand for something of this kind is pressing. 


Death of Mr. O. A. Simons.—It is with much regret that 


Dec, 10 gives details : ‘‘ Mr. Oscar A. Simons, President of the 
First National Bank, has been suffering for some time from 

















Jordan & Gottfried, 208 Canal St., N. Y., carry a 








bolts, cap and set screws, taps, dies, files, twist drills, brass and 
rubber in tubing, rod and sheet copper, brass, German silver 
often been robbed. By Mr. Ghegan’s system the car is always in | steeland iron wire, shafting tools, etc. 








STOCK QUOTATIONS, 


The following list, compiled by Mr. W. H. Baker, member 





we announce the death of the President of the Fort Wayne Jenney | New York Stock Exchange, 16 and 18 Broad street, gives the 
Electric Company. The following dispatch from Fort Wayne of | current quotations of electrical stocks : 


December 13, 1886. 
TELEGRAPH. Bid. Asked. TELEPHONE. Bid. Asked. 


nervous prostration, the result of overwork. To-day his ailment vn = “y oi... 4 See TE the aris weeees 
became unbearable, and telling his brotber-in-law, Mr. Esmond, | Cen. & So. Am.. 75 100 |N. Y.& Pa..... ++... ak 
he could endure it no longer, Mr. Simons jerked a revolver from | *Com. Tel....... aes New England 44 45 


*Gold & Stock... 921, 971¢|*Southern Bell.. 115 180 
a bureau drawer and shot himself through the temple. The dead *Inter Ocean Tel. 92 97 ] So 0 pa 





te # 

man was the wealthiest citizen of Fort Wayne. N. Y. Mutual. a 7 gee * Am. Electric Tine eesely nl 

MISCELLANEOUS NOTES *PortalT.&C... 80 85 |aBrush Ti... 20. 1200) 0 

' South. & Atl.... 65 75 | *Consolidated fs 
2.45 Ta, - SG am... cath nn eens 

The Smith Electric Company, Attleboro, Mass., will} W.U.Scrip.... 68 ...... *Edison.”........ 180 140 
hereafter carry on the business of Swift & Smith, who have dis-| W. U. Bonds..... ... uo 0 123 *Edison Ill...... 85 95 
solved partnership. Mr. H. E. Swift retires, and Mr. E. B.|Mut.U. Bonds.. 85 = 85}4 *Edison Isolated. ...... ..... 

 . : nited States... ...... ...... 
Smith will conduct the affairs of the company. Pg “pepe - gop = go4 | 9U. DK... $i ‘160 

Am. Speaking... 110 130 MOTOR 
BUSINESS NOTICES. Erie....... ee ee Oe Se er ay 
yee ‘ *Hudson River.. 45 55 |*Sprague....... | ar a 


* These stocks are so seldom dealt in that it is dificult to give prices 


y : at which they can be bought or sold. The res given are as near 
complete stock of iron and brass machine and wood screws, | as can be ascertained. Se ae 











OUR ILLUSTRATED RECORD OF ELECTRICAL PATENTS. 


PATENTS DATED NOV. 380, 1886. 


353,288. Electric Telegraph Relay ; Joseph I, Conklin, 
Jr., Brooklyn, N. Y., Assignor of une-half to The Lewis & 
Fowler Manufacturing Company, same place. Application 
filed Jan, 30, 1886. For description see page 298 of this issue. 


353,305. Regulator for Electric Arc Lamps; Hugo 
Henneberg, and Richard O. Lorenz, Vienna, Austria-Hungary. 
Application filed Dec. 29, 1885. The are is regulated by 
the action of the main and shunt magnets upon a rotating mag- 
netic disc. 


353,310. Dynamo-Electric Machine; Nathaniel Shepard 
Keith, San Francisco, Cal. Application filed Jan. 7, 1886. 
A ring armature is wound in such a way that the convolutions 
of a fractional part, such as one-half or one-third, overlie both 
within and without the ring the convolutions ef the remainder 
of the bobbins. The several bobbins are wound in alternating 
order, first, Nos, 1, 3, 5, 7, 9, etc., and second, Nos, 2, 4, 6, 8, 
10, etc. See illustration, 


(1) 353,333. Incandescent Electric Lamp; (2) 353,- 
334. Automatic Circuit Controller for Electro- 
Plating Machines; (5) 3°3,335. Electric Locomotive; 
Charles J, Van Depoele, Chicago, Ill. Applications filed respect- 
ively Aug. 1, 1885, March 15, 1886, and April 28, 1886. 
(1) The lamp filament is com of a bundle of loose fibres, 
held together by a loose wrapping of thread along the central 
portion and provided at the ends with clips. The object is to 

roduce a filament of bigh resistance by assembling of fibres in 
oose, imperfect and discontinuous contact with each other. 
(2) The invention provides means for preventing the reversal 
of the main current in electro-plating machines by placing 
across the main conductors automatically a conductor of the 
sroper resistance whenever the strength of the current falls be- 
oe a predetermined point, (8) The invention relates to means 





for connecting the driving pulley of the electric motor to the | 


wheels on which the apparatus is supported. 


253,337. Microphone; Thomas Wallace and Oscar A. En 
Holm, New York, N. Y. Ap lication filed Jan. 26, 1885. 
A peconewce is secured to the diaphragm by one end, while 
the other bears upon the centre of the diapbragm, The bridge- 


piece carries carbon bars, which are fixed, and a weighted bar 
rests upon them. 








853,649. ELEecTRIC CURRENT INDICATOR. 


353,346. Electric Therapeutic Instrument; Charles 
E. Baldwin, Philadelphia, Pa., Assignor to Martin V. Wag 
ner, Marshell, Mich. Application tiled Juiy 8, 1886, The in- 
vention consists of a onal 
egar is used as the exciting fluid. 


853,349. Electric Lighting of Railway Trains; Charles 
E. Buell, New Haven, Conn. Application filed Aug. 9, 1882. 
The invention combines with the train and its electric lamp cir- 
cuit, including lamps, an air-compressing apparatus on the loco- 
motive, an air-holder on one of the cars, a motor and an electric 
generating machine for supplying the lamp circuit also on the 
car, together with suitable connections between the compressor 
and the air-bolder, and the air-holder and the motor, whereby 
the motor can be driven from the air-holder whether the loco- 
motive carrying the compressor is connected to the train or 
not. 


$°3.250. Switching Apparatus and Test Circuit for 


Telephone Exchanges; John J. Carty, Cambridge, As- 
signor to the New England Telegraph and Telephone Company, 
Boston, Mass. Dpttection filed Sept 6, 1886. The invention 
consists of a multiple switching system provided with suitable 
appliances for the inter-connection of double wire circuits 
grounded at both terminals. and in the combination of such 
a system with a test circuit and appliances for manipulating 
it, whereby the connection of any two double wire curcuits 
may be ascertained at any switch-b ard in the system. 


353,367. Governor for Electric Motors; Alexander W. 
Meston, St. Louis, Mo. Application filed July 8, 1886. The 





8.3,608. CIRCUIT CONTROLLER. 


object is to cause the governor to respond both to changes in 
the power and in the load, so that any disproportion between 
the two will be compensated for and the balance between power 





| the extracting of teeth or 


therapeutical battery, in which vin- | 


mechanism interposed between the power and the Joad. This is 
accomplished by interposing between the motor shaft and tho 
driving pulley,‘a yielding connection, whereby, should either 
the shaft or the pulley changes from any cause, the differ- 
ence in speeds will act through the yielding connection to change 
the power of the motor and thus restore a balance between the 
power and the load before a change of speed takes place in the 
interposed mechanism as a whole. 


353,393. Railway-Signal; Thomas D. Williams, Bellevue 
Borough, and George M. Eitemiller and John S. Lucock, Alle- 
ghany City, Pa. Application filed Feb. 26, 1886. The 
object of the invention is to operate from a terminal transmit- 
ting station, the signals of any one of a number of stations to 
the exclusion of the rest, and to accomplish this with only a 
single line wire. The transmitting instrument is furnished with 
electrical contacts equal in number to the stations, and with a 
contact lever which is moved from one eontact to another, and 
operates similarly and simultaneously the Jever of each corre- 
sponding instrument in all the stations. The lever serves as an 
index, and all the index arms point to the same contact section 
of all the receiving instruments throughout the system. By 
setting the instruments at the signal station by means of an 
electric current too weak to operate the signals, and then oper- 
ating the latter by means of a stronger current, all the signals 
not designed to be operated are kept stationary. A positive cur- 
rent turns the signal in one direction, and a negative in the 
opposite. ° 


353,403. Electrical Appliance for Dental Chairs; 
Levi L. Deckard, Middletown, Pa. Application filed Aug. 
24, 1886. Provides means for administering a shock to per- 
sons in an operating chair Lage wayne to or coincident with 

e performance of other painful 
dental operations, 


353,414. namo-Electric Machine; Carl Coerper, Co- 
logne-on-the-Rhine, Prussia, Assignor to the Helios Actien- 
gesellschaft fur Elektrisches Licht und Relegaa henbau, Ehren- 
feld and Cologne, oareneny - Application led May 6, 1886. 
The field magnet is formed of electro-magnets, which are ar- 
ranged at both sides of and parallel to the plane of rotation of 
the armature and connected by transverse pole-pieces, the Jat- 
ter being again connected by short intermediate electro-mag- 
nets also parallel to the plane of rotation of the armature. 


853,475. Fire Alarm Signal Box; John Ashworth, Chi- 
eago, Ill. Application filed Aug. 19, 1886. Improve- 
ment on the Tooker fire alarm box. 


353,489. Angle-hanger for Acoustic or Mechanical 

Telephones; Michael Gerst, Paso Robles, Cal. Application 
| filed May 21,1886. Two separate wires are secured to a solid 
| bearing or support at one end and at the other to the severed 
ends of the in-leading and out-leading telephone wires uniting 
with the same at a true right angle. 


353,511. Secondary Battery Element; Charles Sorley, 
New York, N. Y. Application filed Feb. 25, 1886. For de 
scription see page 294 of this issue. 


353,536. Telephone Transmitter; William Burnley, 
North East, Pa., Assignor of two-thirds to Charles A, Hitchcock, 
same place, and Lewis F. Watson, Warren, Pa. Application 
filed Aug. 12, 1886. One of-the electrodes slides freely on an 
inclined plane and the other is attached to the diaphragm. The 
inclined plane or table is pivoted to the trame or holder, which 
carries diaphragm, and is provided with means for c g 
its inclination to vary the contact pressure between the e 
trode sliding thereon and the diaphragm electrode, 








353,541. Electric Telegraph; Edward Alfred Cowper, 


Westminster, County of Middlesex, England, Assignor to Brent 
Good, New York, N. Y. Application filed August 7, 1886. 
Relates to improvements on an invention patented in Great 
Britain, June 15, 1878, No. 2,885. 


(1) 353,592. Autographic Telegraph; (2) 353,593. 


Autographic sour. ; (3) 353,594. Autographic 
Telegraph ; James H. Robertson, Rutherford, N.J. Appli- 
cations filed respectively April 26, 1886, June 30, 1886, and 
July 31, 1886. (1) Makes the action of the armature or arma- 
tures used in the receivers of autographic writing machines 
more steady by immersing the armature or armatures, or some 
part connected therewith, in a vessel containing a hquid. (2) 
Improvement on inventions disclosed in previous applications, 
including that patented under the preceding number. (3) The 
objects are to utilize as fully as possible the power of the receiv- 
ing electro-magnets ; to dispense with adjusting springs; to so 
combine and arrange the transmitter and receiver as to assist 
the operator in the act of writing and sending. 


353,598. Carbon for Electrical Purposes ; Edgar Shaw, 


Lynn, Mass. Application filed April 11, 1885. For descrip- 
tion see page 292 of this issue. 


353,603. Electric Circuit Controller; William Stanley, 


Jr., Great Barrington, Mass. Application filed Dec, 11, 
1885. The object of the invention is to effect the breaking of 
the circuit by a quick movement independent of the speed with 
which the manual part of the switch is operated. The illustra- 
tions show the two positions of the circuit controller, one repre- 
senting the arms of the U shaped circuit-closer making electrical 
contact with two contact-pieces, and the other showing them 
drawn away from the contact-pieces by the force of the spiral 
spring. 


and load restored before a change of speed’can take place in the | 353,637. Electrical Apparatus for Working Valves; 


Henry Likly, Charles A. Carpenter, and Fred. B. Graves, 
Rochester, N. Y. Application filed Aug. 2, 1886. The 
invention relates to mechanism for actuating automatically or 
at willa valve located in a fluid, liquid, or gas supply pipe, or 
main, to control the flow. 


353,643. Electric Arc Light; George C. Pyle, Cuyahoga 
Falls, O., Assignor to the American Electric Headlight 
Company, Indianapolis, Ind. A plication filed May 5, 1886, 
For description see page 298 of th. 


is issue. 





353,310. DyNAMO MACHINE, 


353,649. Electric Current Indicator; Montgomery 


Waddell, Coburg, Ontario, Canada, Assignor to himself and 
William 8, Andrews, New York, N. Y. The invention consists 
of a pendulum in the form of a quadrant or sector having a 
curved bar of soft iron projecting from the lower end of one of 
its arms in an arc, the centre of which is the pivot of the pen- 
dulum; and it consists further of a fixed con of copper wire 
curved in an are corresponding to that of the iron bar, the coil 
being mounted in front of the bar so that the latter may swing 
freely in and out of the coil when vibrating upon its axis, When 
the coil is included in an electric circuit, the vibrating bar will 
be drawn more or less into the coil by the attraction of the cur- 
rent, and the extent of the movement thereby imparted to the 
pendulum will afford an accurate indication of the intensity of 
the curient. See illustration. 





Copies of the specifications and drawings complete of any of 


the patents mentioned in this record—or of any other patent is- 
ued since 1866—can be had from this office for 25 cents, Give 
the date and number of patent desired, and address Johnston’s 
Patent Agency, Potter Building, New York, 


























